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Her Best Friend Can't Tell 


Your patierts gain confidence in their public life knowing that 
others won't notice the artificial eye. They avoid feelings of 


inferiority in their personal life when best friends can’t tell the ; 
difference. 
Let our 105 years’ experience help you perfectly match your 
patients’ eyes. Our experienced men visit most areas regularly 
to fit your patients, custom-made eyes to match, and offer you 
technical assistance on difficult cases. Call or write our nearest t 
office. 
¢ Eyes custom made—glass or plastic ‘ 
* Eyes from stock sent on memorandum same 
Complete day order received—glass or plastic s 
ogee *® Damaged or broken artificial eyes accurately 
Artificial Eye 
a * Fitted to all types of motility implants I 
Service ¢ Implants, X-Ray therapy shields, foreign body P 
locators 
* Superior Quality—Finest Workmanship e 
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30 North Michigan Avenue + 120 E. 56th St. 


Chicago 2, Illinois New York 22, New York 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * ST. LOUIS 
HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 
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in the more severe inflammatory eye diseases 


benefits confirmed by mounting evidence! 

One report after another attests to the potent anti-inflammatory action of METICORTEN 
in severe inflammations of the anterior ocular segment, involvements of the posterior 
segment, and diffuse uveitis. Many cases failing to respond to oral hydrocortisone have 
shown rapid improvement with METICORTEN.* 


toxic effects minimized 

Unlike therapy with older steroids, which must often be withdrawn short of full remis- 
sion because of certain side effects, METICORTEN in average dosage does not disturb 
electrolyte balance—can be used in more patients and for longer periods. After initial 
control is achieved with 20 to 40 mg. daily in divided doses many patients can be main- 
tained on a dosage as low as 2.5 to 5 mg. daily. 

(1) Leopold, I. H.: New York J. Med. 56:2803, 1956. (2) King, J. H., Jr., and Weimer, J. R.: A.M.A, Arch. 
Ophth. 54:46, 1955. (3) Gordon, D. M.: Am. J. Ophth. 4/:593, 1956. (4) King, J. H., Jr.; Passmore, J. W.; 


Skeehan, R. A., Jr., and Weimer, J. R.: Tr. Am. Acad. Ophth. 59:759, 1955. (5) O’Rourke, J. F; Iser, G., and 
Ryan, R, W.: A.M.A. Arch. Ophth, 55:323, 1956. (6) Mosquera, J. M.: Dia Méd. 28:38, 1956. 


METICORTEN®—1, 2.5, and 5 mg. white tablets. 
“Meti’”*steroids mean minimal maintenance dosage. 
(CUM. 


*T.M, 
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Major Lens: Special Nokrome i 
Crown glass. (Plus-power in FI 
the lenticular edge, though 8 
h ker, all tient x 
As good 
peripheral vision.) 
to look at 
Lenticular Field: Special high 
as it is good to — 
Bifocal Segment: Same high 
loo k t h ro dl gh index glass as lenticular field. 
Fused Lenticular tik 
Here's the lens to provide the greatest possible satisfaction to aphakic 
patients. It’s lighter in weight, thinner—usually more than one third 
thinner than a one-piece bifocal of the same power—and has flatter 
front curves. 
The Panoptik segment shape is ideally suited to the cataract 


patient. It offers a wide reading field at normal 
reading level. Flexibility, too, in base curves— 
bi-convex, plano base or — 3.00 base—can be 
produced from the same blank. This facilitates 
service from the laboratory—a single pair of 
blanks, in each of the called-for reading ad- 
ditions, constitutes a stock from which any 
aphakic prescription can be made. 

From both standpoints—cosmetic appear- 
ance and optical performance—the Panoptik 
Lenticular Cataract bifocal sets the standard of 
excellence. 


In Soft-Lite, too 


BAUSCH & LOMB 
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Isopto* pine 2% 
99 
2a 
© Non-Methyiceliulose 
2% Pilacarpine 
10 
30 One Two Three Four 
Minutes Hour Hours Hours Hours 
Prolonged control 


in glaucoma therapy 


Demonstrating 
the 

advantages 
ofa 
methylcellulose 
menstruum 


rhinologic 
and sterile 
ophthaimic 
specialities 


Alcon, 


ALCON LABORATORIES. Inc. 
FORT WORTH. TEXAS 


Alcon products are readily available to 
pharmacies from their Service Wholesale 
DOrug Suppliers in the U.S. and Canada. 
Export Dept.: 120 S. LaSalle St., Chicago 


CARPINE-1 


Laboratory research* demonstrates that 
ISOPTO® CARPINE effects a greater degree 
and significantly more prolonged duration of 
miosis than a non-Methyiceliuiose solution. 


*Animal experimentation 


0.25% 

ISOPTO CARPINE 0.5% 

Sterile Ophthalmic Solution Be, 

PILOCARPINE HYDROCHLORIDE 3%, 
WITH 0.5% METHYLCELLULOSE. 

4% 

ISOPTO ESERINE 0.25% 

Sterile Ophthalmic Solution 0.5% 


ESERINE SALICYLATE WITH 
0.5% METHYLCELLULOSE. 


sterile - well stabilized - minimal irritation 
+ uniform - pH and tonicity adjusted 


SUPPLIED: ISOPTO® CARPINE 
Drop-Tainer® 


ISOPTO® ESERINE 
15cc Drop-Tainer® 


ISOPTO® DESIGNATES ALCON STERILE OPHTHALMIC 
PREPARATIONS CONTAINING METHYLCELLULOSE 
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OPHTHALMOS 


THE MOST EFFECTIVE GL 
TREATMENT FOR THE 


AUCOMAS 


PREFERRED IN MOST HOSPITALS WHERE OPHTHALMIC SURGERY IS PERFORMED 


Almocarpine solutions have no wetting or thickening 
agents that may affect the activity and potency of the drug. 


The Aimocarpine formula, designed to prevent drug de- 
gradation, has been perfected so as to virtually eliminate 
patient intolerance and secondary drug irritations. 


Aimocarpine is packaged in autoclaved containers which 
do not affect the contents. They carry no expiration dates. 


Tests to determine the relative activity of Almocarpine as compared to Pilocarpine HCl. 
solutions prepared in vehicles containing methylcellulose or other wetting agents or retardants, 
are now being carried out on normal and glaucomatous eyes. 


Preliminary results show that Almocarpine produces a maximum and lasting reduction in intra- 
ocular tension with no irritation. The undesirable ciliary spasm and momentary initial rise in 
tension characteristic of Pilocarpine applications to the eye is not increased since the surface 
activity of Almocarpine solutions does not change. 

* Almocarpine is a trade-mark of 
PHTHALMOS, Inc. Ophthalmos Inc. It is available in 


Union City, New Jersey Y2%o: 1%: 2% and 4%, strengths 
in 15 ce. dropper bottles. 


* 

( | THE OPHTHALMOS BRAND OF PILOCARPINE HCI SOLUTIONS \ 


DESIGNED FOR YOUR MOST 
EXACTING REQUIREMENTS 


ETHICON NEEDLE SUTURES 


hand-finished Micro-Point® needies 


@ unequaled sharpness by hand honing 
40% greater strength 
Bincreased stability in needle holder 


S reduced tendency to cut out of tissue 


ETHICON EVE SUTURES with Tru-Tempered reverse cutting needies 


for maximum strength and minimum tendency to cut out of tissue. 


ETHICON 
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Current and interesting 
OPHTHALMOLOGICAL 
EQUIPMENT by Parsons 


Ellis Plastic Implant by 
Parsons, #6755. Comes in 
three sizes. 


Berens Plastic Prism Set, 
#6549. Lightweight, 
unbreakable. 


Maisler Portable Bottle Set by 
Parsons, #6741. Compact 
dropper bottle set in 
leatherette case. 


Goldmann Slit Lamp by Haag-Streit, 6320. 
Superb optics. Price of $925 includes table and 
all accessories for fundus examination 


and gonioscopy. 


Lens Meter #6410. 
Compact imported in- 
strument, complete with 
marking device. Only 
$125 f.0.b. San 
Francisco. 


Sklar Dry Heat Tonometer 
Sterilizer, 46245. Positive 
sterilization, harmless to 


Complete line of eye surgery instruments. 
instruments always in stock. 


Write us for catalog and in- 


formation on any of the above. 
REET + SAN FRANCISCO 2 CALIFORNIA 
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help normalize prothrombin time before surgery 


“has a more prompt, more potent and more 
prolonged effect than the vitamin K analogues’’* 


VITAMIN Ki 


Reduce the hazard of hemorrhage due to hypoprothrombinemia during 
or after surgery: tonsillectomy, obstetrical and gynecological procedures, 
surgery of the newborn (especia!ly prematures), neurosurgery, thoracic 
surgery, intestinal surgery, biliary tract surgery, rhinoplasty, surgery in any 
highly vascular area. 

Especially indicated in patients with obstructive jaundice, or when prothrombin 
level is depressed following administration of anticoagulants, barbiturates, 
salicylates, antibiotics, sulfonamides, or phenylbutazone. Can also 

be used postoperatively to combat hemorrhage due to hypoprothrombinemia. 


Dosage: Surgery—up to 50 mg. orally at least 24 hours preoperatively or up 
to 50 mg. intravenously at least 12 hours preoperatively to restore prothrom- 
bin to safer levels. 

Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cc. ampul contains 
50 mg., boxes of 6 ampuls. 


mQo MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
Mephyton is a trade-mark of MERCK & CO., Inc. 


*Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 505. 


PILOCARPINE H Cle 


IN SELF- SEALING 
SELF-DISINFECTING 


surgical 
consistently effective 
non-allergenic 


¢ dated — your assurance of 
sterility 
stability 
potency 
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; PIONEER SPECIALISTS IN BROOKLYN 17, N. Y. Me 
>; STERILE OPHTHALMIC SOLUTIONS MONTREAL — PANAMA 
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twins quality... 


In bifocals, some like ’em wide and others 
like ’em wider. Univis D-25 mm. and 
D-28 mm. multifocals are the perfect 
answer for your wide segment Rx’s. Both 
have superior Univis quality and both 


Now ...as always... 


The 


Made, serviced and warranted by UNIVI§ LENS Company 


Dayton, Ohio 


have Nu-Line treatment of the segment 
lines. This treatment assures you happier 
patients as well as positive identification. 


corrected curves 


only the segment width changes 
| — 


The entire magnet, with 
rectifier built in base, is 
mounted on ball bearing 
rubber casters. 


SPECIFICATIONS: 


Ball jump height (4mm 
steel ball), 110mm. 
Penetration: at a distance 
of 30mm, F = 60-70. 
Dimensions: Height 6’, 
base diameter, 2’. 
Weight: 324 Ibs. 
Electrical Requirement: 


220 volts, 45 amp. Allter- 
nating current. 


Explosion Proof: Unit was ap- 
proved after 4 months of test- 
ing by the German Federal 


Eye Magnet 


SCHUMANN 


E-6677 Giant Type. The Special conical shaped 


coil used in this magnet produces the 
highest magnetic field force, attractive 
power and penetration. An additional 
advantage of this conical design is the 
resulting external form which permits an 
unobstructed view of the surgical field. 


The magnet can be maneuvered toward 
the surgical field from any angle. 


Exact and minute movement of the mag- 

net during the operation is accomplished 

by a precision hand wheel control. 
$2600.00 


Stor; Instrument Company 


4570 Audubon Avenue 
St. Louis, Missouri 
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HERAPY 


PILOCEL 


hh 1% 2% 3h 


A Sterile Buffered Methylcellulose solution 
containing Pilocarpine HC1. 


PILOCEL solutions provide the physician with 
a sterile, uniform accurately prepared miotic. 
PILOCEL spreads smoothly, insures more in- 
timate and prolonged contact with the eye 4 
and complete comfort to the patient. 


Highly effective . . . well tolerated . . . con- 
venient to use. 
PILOCEL is available in the new 15 cc. direct Veg 
application BufOpto plastic container. The r 
BufOpto plastic container is encased in a 
clear Butyrate plastic tube for added protec- 
tion from dust and moisture. The entire pack- 
age is unbreakable and subject to visual 
inspection at all times. 


Write for literature and samples on complete 
line of Ophthalmic solutions. 


PILOCEL is the registered trade mark of 
Professional Pharmacal Co., Inc. 
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“Manufacturers of fine ophthalmic solutions since 1943" 
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SHURFLAIR SHURSET 


Shurflair’s permanized DBL is accom- 
plished, as is shown in the diagram be- 
low, by a double rivet which permanently 
secures the Shurset mounting to the brow- 
bar. Done at the factory, of course, all 
that shows is the inconspicuous head of 
the rivet on the back. Permanizing does 
not affect the removability of the brow 
caps for making adjustments or for chang- 
ing to another color or style of cap. 


ER 


Shurflair is available in Shurset mount- 
ing only (the Full Eyewire Unit because of 
the screw at the top does not lend itself 
to permanizing), in the following sizes: 


42-18, 20, 22, 24 
44-18, 20, 22, 24 
46-18, 20, 22, 24 
48-18, 20, 22, 24 


NATIONAL VISUAL CARE 
ADVERTISING EXTENDED TO 
LADIES’ HOME JOURNAL 


In addition to Shuron’s continuing cam- 
paign in The Saturday Evening Post and 
Life Magazine, a new series starts in the 
March Journal—out February 27. 


We don’t think you will be apt to under- 
estimate the power of this women’s cam- 
paign .. . you know how important these 
20 million wives and mothers are in mo- 
tivating up-to-date examinations for their 
children, their husbands—and themselves. 


CwURON 
| Ale liken the new 
| JAnd, as the picture shows, no wonder. All. 
| |In your choice of Sienna, Ebony, Cranberr 
| JRed, Dusk Blue or Golden anodized alumi- 
| |Engraved or Jeweled Temples. 
feature of Ronflair, in either Shurset or Full 
Eyewire models ...°. or the [rm ized 
DBL of Shurflair, in Shurset only . . . you | 
and your most fastidious | 
like, the WHO You 
SHURON OPTICAL oyoo? 
| COMPANY, INC. 
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the new Univis 


—the lens with the completely-identifiable segment 


* Distinctive shape of segment gives positive identification 
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Now available from Benson’s ... 


1.S./22 multifocal 


X Distinctive style protects you and your patients from imitation 
>* Univis quality design and manufacture assures maximum 


patient satisfaction 


CHECK THESE OUTSTANDING FEATURES OF THE I. S./22 LENS: 


@ Straight top with rounded corners 
— for immediate identification 


© Optical center located 4 mm. 
below the top of the segment 


for minimum displacement of image 


e Barium crown segment assures 
freedom from annoying color 
aberration 


e Unsurpassed front surface quality 


e Corrected curves 
e Accurate segment power 


Of course... 


famous UNIVIS quality throughout! 


Dedicated to provide unexcelled B service to the ophthalmic professions for over 40 years 


Executive Offices * Minneapolis 2, Minn. 


» COMPLETE LABORATORIES CONVENIENTLY LOCATED IN UPPER MIDWEST CITIES. 


\ 
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As requested by many Ophthalmologists 
—the MODIFIED PANTOSCOPE « 


THE INCOMPARABLE ‘“‘PANTOSCOPE” 


INTRODUCES THE “MODIFIED PANTOSCOPE” 


In response to very many requests, particularly 
from the American continent, for a simplification 
of the world-renowned PANTOSCOPE, we are 
now pleased to announce the ‘MODIFIED 
PANTOSCOPE’ 


This is the ‘scope for the doctor who appreciates the necessity for brilliant illumination 
—12 VOLTS 12 WATTS—more than enough for any fundus examination even in day- 
tight. While giving the same superb vision as the famous PANTOSCOPE (many thousands 
of which are in current use by leading ophthalmologists thruout the world) this new 
MODIFIED PANTOSCOPE provides for direct and indirect ophthalmoscopy only. 


Detailed features include 
¢ Macular Beam, Iris Diaphragm. 

¢ Ordinary or Polarised light. 

¢ +40D. to —25D. viewing lenses. 


¢ Compact filament lamp with plano cap for homogene- 
ous light on fundus. 


Cloudy media, small pupils 


For better vision under such conditions, try the Modified Panto- 
scope with narrow macular beam, polarised light to minimise reflex, 
and full 12 watt power. 


The MODIFIED PANTOSCOPE illustrated is fitted with the 
“SELECT-A-LITE” switch-base which provides finger-tip brightness 
control as part of the ‘scope. You can vary the illumination while ob- 
serving the fundus. The “3-way & off" switch gives 6 volts for 
direct ophthalmoscopy in ordinary light, 9 volts for direct use in 
polarised light and 12 volts for all indirect ophthalmoscopy. It 
fits any Keeler |2v. ‘scope. 


KEELER OPTICAL PRODUCTS INC. 


ro 5241 Whitby Avenue, Philadelphia 43, Pa. 
GRanite 4-5310 - Telephones - Kingswood 4-0874 
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In a series’ of 87 cases of retinal hemorrhages, 


vitreous hemorrhages or vitreous floaters, (1OD0-NIACIN 
the use of IODO-NIACIN*®* Tablets He | 
was followed by both subjective and Ca 


objective improvement. 


Ocular hemorrhages, as photographed ophthalmoscopically, 
were absorbed rapidly. Large vitreous floaters 

diminished in size and often disappeared entirely. The 

controls, treated with a placebo, showed no comparable benefit. 


1ODO -NIACIN 
has been found to be 


e effective in cerebral and 
RETINAL HEMORRHAGES 


of iodism or other ill 


e VITREOUS FLOATERS effect even when the 
medication is continued in 

full dosage for a year 

or longer. 


1ODO-NIACIN Tabiets contain potassium iodide 135 mg. 
and niacinamide hydroiodide 25 mg. The recommended dosage 
for ocular conditions is 1 tablet t.i.d. No iodism occurs with 


prolonged use of a dosage of 8 tablets daily. 


1ODO-NIACIN Ampuls, for intramuscular 
or slow intravenous injection, have been 10 DO * | ACI N - 
shown to provide the same therapeutic = 

effects’ as the tablets. 


Indicated for rapid and intensive action. NO IODISM 


1. Abrahamson, I. A., Jr. & Abrahamson, I. A., Sr., 
Am, J. Ophth. 42: 771, 1956. 


Is 2. Feinblatt, H. M. & Ferguson, E. A., 
*U.S. Patent Pending. Am. J. Digest. Dis. 2 2:5, 1955. 


3. Feinblatt, T. M., Feinblatt, H. M. & Ferguson, E. A., 
Med. Times, 84:741, 1956. 
Gol 
Gentlemen: Please send me professional literature covering IODO-NIACIN 

CHEMICAL ! Tablets and Ampuls, also samples of the tablets. 

COMPANY 
i 
L 


AJO-2 


COLE CHEMICAL COMPANY 
3721-27 Laclede Ave., St. Lovis 8, Mo. 
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| 3721-27 Laclede Ave. Street 
St. Lovis 8, Mo. 
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advice in 


concentrated capsule form 


THE DOCTOR EYES 
THE POOR READER 


Although THE DOCTOR EYES THE POOR READER is written for medical specialists, 
it is of great value and interest to optometrists, psychologists, educators, parents, etc. 


Since the causes of reading disability are as extenuating as a headache (Often physical 
and emotional problems are entailed), there is need for medical men to understand the 
reading problem fully so that they can be of maximum help to disturbed parents and 
troubled educators. 


This volume supplies doctors with a means of detecting poor readers by giving them 
e ¢ © a basic understanding of the etiology of reading failure 
¢ © © symptoms, manifestations, and history of the various causes 

of reading failure 


To round out a doctor's understanding of the reading problem, a chapter “How and by 
Whom Poor Readers Are Given Help” discusses: 


¢ Types of help given poor readers by the school and by reading 
clinics 
¢ Characteristics of a good remedial teacher 


¢ Basic principles of remedial reading 


¢ Methods of teaching words to poor readers 
A separate section is devoted to the place of phonics in the reading program 


DELWYN G. SCHUBERT, 116 pages 
B.S., MS., Ph.D. Sent on approval, $3.75 
Associate Professor of Edu- Published in 1957 


cation, Director of the 


Reading Clinic, Los Ange- 


les State College of Applied 
Arts and Sciences, Los CHARLES C THOMAS «¢ PUBLISHER 
301-327 East Lawrence Avenue 

Springfield, Illinois 


Angeles, California 
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THIS IS REAL PROGRESS! 


THE GOLDMANN SLIT LAMP APLANATION—TONOMETER 
MADE BY HAAG-STREIT, SWITZERLAND 


ADVANTAGES: 
© Great accuracy of measurement 


@ Direct reading of measured 
values in MM Hg 


© Rigidity of the eye can be dis- 
regarded since the small dis- 
placement of volume does not 
increase the intraocular pressure 
by more than about 2%, 


© Tonometry becomes a routine 
examination within the usual Slit 


Lamp Microscopy 


© The patient remains seated dur- 


ing the examination 


® Precision Swiss workmanship 


ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 WEST 55th STREET, NEW YORK 19, N.Y. 
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LLERGAN Specialists in Ophthalmic Preparations 


CORPORATION Los Angeles 17, Calif. 
* Composition of Prednefrin: Prednisolone acetate, phenylephrine HC1, Methylcellulose in 0.12% concentrations. 


XIX 
OPHTHALMIC 
approach to non-infectious 
ay _ecular inflammations. 
‘ 
ag 


ALL THIS...-AND SERVICE, TOO! 


It’s a fact that service makes the BIG 
difference between Vision-Ease Multi- 
focals and ordinary multi-field lenses! 
The famed Vision-Ease Speciai Order 
Service has, for the past ten years, 
provided laboratories with multifocals 
as they needed them, and that means 
better service on these vital lenses to 
you, the professional] man. 


There are advantages that you, as a re- 


fractionist, can count on when you 
specify VISION-EASE on your orders: 
a top-quality lens accurately ground to 
rigid specifications, a wide range of lens 
forms for specific needs, and above all, 
a service to your laboratory which pro- 
vides you with the lens of your choice 
when you need it! 


That’s why we say: specify VISION- 
EASE on your next multifocal order! 


/ 
THE VISION-EASE CORPORATION 
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of B Sulfate (16, 250 
Acetate (0.5% and 1.5% )—and Neomycin Sulfate (5mg/cc). 
traumatic conjunctivitis, meibomianitis blepharitis.* 


in two of (0.5% 
3%) economical choice. 


vehicié provides 
_ with eye than simple aqueous suspensions. — 


INC. FORT WORTH, 
tflees: 1400 Henderson 


In OPHTHALMIC MEDICA 

HYDROCORTISONE + NEOM 
 POLYMYXIN: 

LABORATORIES, | 
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antibiotic therapy for the 


SUSPENSION 15% 


no sting ...Just drop on eye... spreads in a wink! Pro- 

vides unsurpassed antibiotic efficacy in a wide 

range of common eye infections ...dependable 

no smear prophylaxis following removal of foreign bodies 
and treatment of minor eye injuries. 


SUPPLIED: 4 cc. plastic squeeze, dropper bottle 
NO CfOS$ containing AcHRomycin Tetracycline HC! (1%) 
10.0 mg., per cc., suspended in sesame oil...retains 


contamination full potency for 2 years without refrigeration. 


* REG. U.S. PAT. OFF. 


t Ledierte) LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 
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PRESCRIPTION OPTICIANS 


XXIII 


ST. LOUIS, MO. 
Erker Bros. Optical Co. 


908 Olive Street 
518 N. Grand Boulevard 
and 33 N. Central Ave., Clayton, Mo. 


Prescription Opticians Since 1879 


Dow Optical Co. 


PRESCRIPTION SPECIALISTS 
30 N. Michigan Avenue 


Chicago, Illinois 
Phone RAndolph 6-2243-44 


Suite 1015 


DEALERS IN OPHTHALMOLOGICAL 
EQUIPMENT 


PORTLAND, ORE. 


Hal. H. Moer, 315 Mayer Bldg. @ 


Guild Optician 


Oculists’ prescriptions exclusively 


LM Panes OPTICIANS 


‘Specialists in filling ophthalmologists 
prescriptions with utmost care. 
: 4 West 4th St. 


23 Garfield PI. 
411 Oak St. 


Dayton, Ohio | 117 S. Lidiow 


> 


: Cincinnati, Ohio 


Covington, Ky. | 623 Scott St. 


PERFECTION, SKILL, and SERVICE SINCE 1872 


“OPHTHALMIC LITERATURE” 


AN ABSTRACT JOURNAL IN ENGLISH OF THE WORLD’S CURRENT 
LITERATURE ON OPHTHALMIC SUBJECTS 


Indispensable to the busy practitioner for quick reference and timely useful infor- 


mation. 


“Ophthalmic Literature” and Index (8 numbers) Yearly subscription—Four Guineas 
($13.50 U.S.A.). Published by British Medical Association. 
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A MECHANISTIC ELEMENT IN TRABECULAR FUNCTION* 


BENJAMIN Rones, M.D. 
Washington, D.C. 


The past decade has seen an extraordinary 
advance in the clarification of the mecha- 
nisms of glaucoma. A sharp distinction has 
been drawn between closed-angle glaucoma 
and chronic simple glaucoma, in which the 
intraocular pressure is elevated in spite of 
an open chamber angle. It is easy to under- 
stand why an elevation of pressure occurs 
when the chamber angle becomes occluded 
from various causes. However, the nature 
of the obstruction to outflow in chronic 
simple glaucoma continues to confound even 
the most ingenious theorists and experi- 
mentalists. 

Recently, exact studies have been carried 
out with regard to the trabecular meshwork 
of the normal human eye. Ashton, Brini, 
and Smith’ attempted to determine to what 
extent structural changes are responsible for 
an abnormal resistance to aqueous outflow 
and at which particular sites in the drainage 


* From the Laboratory of Ophthalmic Pathology, 
Episcopal Eye, Ear, and Throat Hospital. Presented 
at the Wilmer Institute Resident's Association 
meeting, April 5, 1957. 


area the impediment is located. In their study 
the posterior attachments of the trabecular 
meshwork are mentioned only in a passing 
reference to the work of Burian, Braley, and 
Allen.? 

Flocks* at the same time studied the 
anatomy of the trabecular meshwork as seen 
in tangential sections. His interest was di- 
rected particularly to the size and shape of 
the openings in the meshwork and the “pore 
tissue.” 

Burian, Braley, and Allen*? observed four 
groups of trabecular fibers, three of which 
had attachments to the uveal ‘tract. One 
group had an inconstant posterior termina- 
tion; in some instances all of the fibers 
passed into the tip of the scleral spur, in 
others a third to half of the fibers merged 
with the connective tissue surrounding the 
meridional fibers of the ciliary muscle. Fibers 
of another group took a more circular course, 
and terminated posteriorly in the connective 
tissue surrounding the radial and circular 
fibers of the ciliary muscle. They also at- 
tempted to observe by gonioscopy* the me- 
chanical changes in the chamber angle dur- 


FIGS. | TO 6 (RONES). A MECHANISTIC ELEMENT IN TRABECULAR FUNCTION. 


Fig. | (A.F.1.P. Neg. No. 57-2272, X35). The hematoxylin-eosin stained section of this normal angle shows, even at low 
magnification, that there are insertions of the meridional fibers of the ciliary muscle into the trabecular meshwork. 


Fig. 2 (A.F.1.P. Neg. No. 57-2273 
blue. In a section similar to the preceding, the relationship of muscle to meshwork becomes more clearly defined. 


Fig. 3 (A.F.1.P. Neg. 
extensively and directly. 


Fig. 4 (A.F.1.P. Neg. 


X35). The Masson trichrome stain causes muscle to appear red and collagenous tissue 
No. 57-2259, 195). Higher magnification demonstrates that the muscle fibers attach to the meshwork 


No. 57-2279, X440). The relationship of the muscle fibers to the collagenous bundles resembles that of 


muscular insertion into a tendon, as is clearly seen in this high magnification of isolated elements. 
Fig. 5 (A.F.I.P. Neg. No. 57-2258, x440). Tangential sections of this area demonstrate the muscle-meshwork relationship to be 


diffuse and intimate. 


Fig. & (A.F.1.P. Neg. No. 57-2278, 320). Another view to demonstrate this broad and intimate relationship. 
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ing accommodation. They could reach no 
definite conclusions even though they ob- 
served a subtle change in the appearance of 
the trabecular zone. 

These recent studies with modern tech- 
niques are all concerned with the diffusion of 
the aqueous through channels and pores in 
the trabecular meshwork and Schlemm’s 
canal. No studies have been performed as to 
propulsive mechanisms due to muscular ac- 
tivity. Numerous conflicting statements are 
found in the recent literature and these 
should be assessed. 

In the Unesco Symposium, Duke-Elder,® 
in his discussion of the phasic variations of 
pressure, stated that in the ordinary course 
of simple glaucoma wherein the angle is wide 
open the only reasonable hypothesis for the 
hypotensive action of miotics is facilitation 
of drainage by a vascular effect. He thought 
it much less likely that the pull of the ciliary 
muscles on the trabeculae could have a com- 
parable effect. 

Leydhecker® on the other hand quoted 
Fortin and Hruby to the effect that when 
accommodation is abolished the trabecular 
spaces and Schlemm’s canal become narrow, 
the arteries of the ciliary body open, and its 
veins are narrower than when accommoda- 
tion is active, with the probable result that 
more aqueous collects in the eye. 

Weekers®*® expressed the opinion that the 
action of pilocarpine through traction on the 
trabeculae in simple glaucoma was only a 
hypothesis which cannot explain all the facts, 
nor did he think that the vasomotor changes 
form a completely satisfactory explanation. 
He suggested that the pull of the ciliary 
muscle opens exit channels which are nor- 
mally closed. 

Asayama,’ in 1902, published a paper with 
beautiful illustrations of the structure of the 
trabecular meshwork and its attachments to 
the ciliary muscle. He stated that his ob- 
servations tempted him to assume that the 
contraction of the meridional bundles of the 
ciliary muscle exerts a certain pull on the 
pectinate meshwork, thus loosening the 


meshwork and allowing more aqueous to 
enter the canal of Schlemm. 

Thomson* was not able to trace the me- 
ridional fibers of the ciliary muscle forward 
over the tip of the scleral spur, as described 
by others. His view was that the muscle 
fibers were attached to the internal and pos- 
terior surface of that process, and the elastic 
trabecular tissue to the anterior surface. 
Thus while contraction of the meridional 
fibers will pull the spur backward and in- 
ward, the elastic tissue attached to its an- 
terior surface will by its resiliency tend to 
counteract this and pull it forward and out- 
ward again. Such an arrangement would 
provide the means for lowering and raising 
the pressure within the canal. When the pres- 
sure was negative, fluid from the anterior 
chamber would be sucked into the canal and 
then expelled into the venous system when 
the scleral spur sprang back, thus narrowing 
the canal and acting as a “pump.” 

The ciliary muscle is described in standard 
textbooks (Salzmann’s® and Duke-Elder’s"®) 
as being composed of three muscle bundles. 
Apparently these authors have not accepted 
the work of Asayama, but agree with Thom- 
son that the meridional fibers have their an- 
terior attachment in the scleral spur. The 
findings to be reported in this paper will dis- 
agree with Thomson. 

Asayama’s paper was written before ph- 
tography was being utilized in medical illus- 
tration. His drawings are excellent but, since 
they are drawings, they can be disputed as 
merely the interpretation of the observing 
artist and do not represent the true state of 
affairs. The purpose of this presentation is 
to demonstrate photographically by the con- 
ventional hematoxylin and eosin staining 
method, and by the Masson stain, that there 
are definite attachments between the merid- 
ional and radial fibers of the ciliary muscle 
and the trabecular meshwork. This does not 
presuppose an indirect attachment through 
the medium of surrounding connective tissue, 
as claimed by Burian, Braley, and Allen.” 
The accompanying photographs suffice in 
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establishing this point and need no further 
description. 

Davson" has stated that the production of 
the ocular fluid should be attributed to the 
ciliary processes on morphologic grounds, 
but that definite proof of this function is 
exceedingly difficult to establish, either by 
histologic or physiologic experiments. He 
has also called attention to the lack of factual 
knowledge of the physical factors which 
determine the outflow of aqueous humor. The 
fluid-pressure is probably greater than the 
pressure in that part of the venous system 
into which the fluid drains, determining the 
rate of drainage. The question as to whether 
a large part of the resistance to outflow 
from the eye is encountered during flow into 
Schlemm’s canal (Goldmann ;** Barany™) or 
among the collector and aqueous veins ( Per- 
kins ;** Grant"*) is as yet unsettled. Never- 
theless, these two factors, the pressure-head 
and the resistance to outflow, determine the 
rate of outflow of the fluid from the eye. 


CoMMENT 


These sections demonstrate that the attach- 
ment of the meridional and radial muscle 
fibers to the ciliary meshwork is a real one, 
and not an anatomic oddity. The muscle 
fibers blend directly with the trabecular 
fibers, so that the contraction and relaxation 
of the former must necessarily cause a 
change in the tension of the latter. 

I propose to theorize from these anatomic 
facts, that the constant innervational change 
of muscle tonus must induce a fluctuation 
of hydrostatic pressure relationships in the 
spaces of the trabecular meshwork. The con- 
tinuous process of contraction and relaxation 
can be visualized as a spongelike action of 
the meshwork sucking the aqueous into its 
pores and then squeezing it along its course 
into Schlemm’s canal. The beautiful demon- 
stration by Zimmerman” that hyaluronic 


human eye. Brit. J. Ophth., 40 :257-282, 1956. 
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acid occurs in the trabecular meshwork 
allows him to speculate whether this sub- 
stance influences the facility of aqueous out- 
flow, or whether its shock-absorbing and 
lubricating functions might be important in 
keeping open the pathways from the anterior 
chamber to the canal of Schlemm. The mar- 
riage of these two views would allow the 
legitimate conception of a mechanical and 
chemical sponge facilitating the transmission 
of the intraocular fluid into the outflow 
channels. Flocks and Zweng,™ in a pre- 
liminary report, bolster this concept by dem- 
onstrating that in monkeys in which the 
ciliary body was contracted by pilocarpine 
administration, the openings in the trabecular 
meshwork were larger and rounder than in 
an atropinized eye. 


SUMMARY 


In 1902, Asayama first offered evidence 
that the attachments of the ciliary body to 
the trabecular meshwork might have some 
effect on the flow of the intraocular fluid. 
This was largely forgotten and other theories 
of muscular attachment have been dominant. 
The recent awakening of interest in the 
chamber angle, and the inability to explain 
many normal and pathologic behavior char- 
acteristics at this site by the newer techniques 
of chemistry, tonography, and gonioscopy, 
have led me to paraphrase the bride’s jingle: 


Something old—Asayama’s observations 
on ciliary muscle attachment. 

Something new—The concept of the mesh- 
work as a chemical and mechanical sponge. 

Something borrowed—Gonioscopic and 
tonographic evidence of ciliary muscle ac- 
tivity. 

Something blue—Blue-staining hyaluronic 
acid in the trabecular meshwork. 


1302 18th Street, N.W. (6). 
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ON CHANGES IN INTRAOCULAR PRESSURE AFTER 
APPLICATION OF THE TONOMETER* 


IN THE SAME EYE AND IN THE OTHER EYE 


FreperRICK W. Stocker, M.D. 
Durham, North Carolina 


Ever since the observation of Pagen- In tonography it is assumed that the dif- 
stecher,' in 1878, that massage of the eye ference between the intraocular pressure 
would reduce the intraocular pressure, this found in the beginning and at the end of 


fact has periodically aroused the interest of 
ophthalmologists. Polak-van Gelder,? in 
1911, reported that the drop of pressure 
after massage was more marked in normal 
than in glaucomatous eyes, and Paul 
Knapp,’ in 1912, stated that the pressure- 
reducing effect was of longer duration in 
normal than in glaucomatous eyes. After 
Bock, Kronfeld, and Stough* had studied 
this phenomenon again in 1934, Grant® and 
Moses and Bruno® developed, based on 
those previously known facts, the method 
of measuring the aqueous outflow now 
known as tonography. 


*From the McPherson Hospital and Duke Uni- 
versity School of Medicine. Presented at the 92nd 
annual meeting of the American Ophthalmological 
Society, Hot Springs, Virginia, June, 1956. 


the four-minute period, during which the 
tonometer rests on the eye, is indicative of 
the amount of aqueous forced out of the 
chamber angle. According to Posner’ the 
weight of the tonometer is 16.5 gm. The 
total weight applied during tonometry there- 
fore varies from 22 to 26.5 gm. according 
to the various weights that are added to the 
plunger. 

While there is ample evidence that by 
applying this weight on the cornea fluid is 
forced out through the chamber angle at an 
increased rate, the possibility of additional 
effects on the eye have to be considered. This 
possibility, although not completely ignored, 
has not been adequately investigated by most 
authors working on tonography. 

Amsler and co-workers,® however, raised 
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the question in their recent monograph on 
aqueous humor, “What happens in the eye, 
a living organ, besides the indisputable and 
not disputed expression of aqueous humor 
under the continuous weight of the tonom- 
eter—?” 

Indeed, it is hardly conceivable that no 
other reaction would occur in this extremely 
delicately organized and sensitive organ 
when it is subject to such an unphysiologic 
pressure. Furthermore, while in certain 
types of glaucoma tonographic findings are 
consistent with the theory of increased re- 
sistance to aqueous outflow, there are cases 
in which the readings are not compatible 
with the usual clinical differentiation be- 
tween normal and glaucomatous eyes. The 
occurrence of so-called false positives, on 
which I have previously commented,’ are 
one example. The limits of clinical applica- 
tion of tonography have indeed been brought 
to light ably by Scheie and co-workers.” 

In order to obtain some evidence of 
changes, other than fluid being forced out 
through the chamber angle, that might occur 
in both eyes when one eye is subject to 
tonography we determined the difference in 
intraocular pressure if: 

1. The second reading follows the first 
one’ immediately (approximately 30  sec- 
onds). 

2. The second reading follows the first 
one after four minutes. 

3. The second reading follows the first 
one after four minutes while the tonometer 
has been resting on the other eye. 

The standard Mueller electronic tonom- 
eter was used for all measurements. The re- 
sults are recorded in Table 1. 

It appears that the difference in intraocu- 
lar pressure between the first and second 
reading is null or minimal if the second 
reading follows the first one within 30 sec- 
onds. The average reduction found at the 
second reading is 0.97 mm. Hg. In 12 of 
20 cases no difference in the two readings 
was found. 

If tonometry is repeated four minutes 
after the first reading, the average reduc- 
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TABLE 1 


CHANGES IN INTRAOCULAR PRESSURE AFTER 
TONOMETRY AND TONOGRAPHY 


(Total: 60 cases) 


| Average 
Reduction in 
If Tonometry is Repeated Intraocular 
| _ Pressure 
| (in mm. Hg) 
1. On the same eye within 30 seconds | 
after the first reading 
(20 cases) | 0.97 
2. On the same eye four minutes af- | 
ter the first reading | 
(20 cases) 1.90 
3. On one eye ‘after the tonometer | 
has been resting on the other eve 
for four minutes 
(20 cases) | 2.72 
a. On nonglaucomatous eyes (12) | 2. 37 


b. On eyes (8) 3.25 


The data contained in 2 this table were statistically 
analysed and found to be highly significant. 


tion in intraocular pressure is much greater, 
1.9 mm. Hg.* 

If tonometry is repeated in the left eye, 
for instance, four minutes after the first 
reading, while the right eye was subject to 
the weight of the tonometer during that four- 
minute period, the difference is even greater. 
The average reduction for the second read- 
ing is 2.72 mm. Hg for the whole group. 
For the group of nonglaucomatous eyes’ it 
is 2.37 mm. Hg; for the group of glau- 
comatous eyes® it is 3.25 mm. Hg. In order 
to determine whether the difference between 
the nonglaucomatous and the glaucomatous 
eyes is significant, a larger series of cases 
will have to be studied. 


DISCUSSION 


The first question I pose is: 
Can the difference between the results in 
the first group (second reading within 30 


* While this paper was in print, a series of 10 
cases was done with the patient sitting up im- 
mediately after the first tonometry. The difference 
in intraocular pressure after four minutes was 
even greater; that is, 2.57 mm. Hg on the average. 
This should exclude the possibility of the influence 
of circulatory changes due to the recumbent posi- 
tion. 
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seconds) and the second group (second 
reading after four minutes) be explained by 
the simple fact that fluid is forced out 
through the chamber angle by the pressure 
of the tonometer? 

The answer has to be in the negative. 

It is perfectly obvious that fluid is ex- 
pressed by the pressure of the tonometer 
while the latter is resting on the cornea. 
There is no reason, however, for continued 
increase in outflow after the pressure is 
removed. On the contrary, one would rather 
expect that the intraocular pressure would 
increase during that period as the normal 
inflow of aqueous should gradually replace 
the aqueous lost by the first application of 
the tonometer. My observation is in keep- 
ing with the well-known fact that a blunt 
trauma to the eye often results in marked 
hypotony. Certainly forcing aqueous out by 
the initial blow would not explain the pro- 
longed persistence of hypotony in such 
cases. 

While other investigators have mentioned 
the fact that the pressure may fall in the 
other eye while one eye is subject to tonog- 
raphy, this surprising fact has never been 
studied systematically in humans. As my 
study was underway, Kornblueth and Lin- 
ner™ reported observations made with rab- 
bits that are consistent with my findings. 

All these observations make it evident 
that the application of the tonometer weigh- 
ing 22 gm. or more on the eye induces 
changes in the intraocular pressure in the 
same eye, as well as in the other eye. This 
phenomenon cannot be explained by the 
simple mechanical factor of forcing fluid 
out through the chamber angle alone. While 
it is difficult to establish just what happens 
in the eye under such conditions, the most 
logical explanation would be that, through 
the mechanism of reflexes, the amount of 
aqueous formation might be changed. I am 
in agreement with Kronfeld'*? when he 
states that “the failure of the fluorometric 
method to demonstrate phasic variations in 
aqueous secretions should not be interpreted 
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as evidence against the occurrence of such 
variations.” 

The mechanism of the passing of fluores- 
cein from the blood into the aqueous is not 
necessarily a definite indicator of the rate of 
aqueous secretion. The long-known diurnal 
variations of the intraocular pressure have 
been found by Stepanik** to be present also 
in tonographic readings. This fact also 
would be explained most satisfactorily by 
changes in aqueous production since the 
mechanical factors controlling the resistance 
to outflow are more likely to be con- 
stant. Nevertheless, the possibility of varia- 
tions in outflow resistance in some cases also 
has to be considered. 

My observations suggest the existence of 
a local mechanism for regulating the intra- 
ocular pressure which might work in the 
following way: The formation of aqueous 
is adjusted to a given outflow resistance, 
maintaining a physiologic intraocular pres- 
sure. If the intraocular pressure rises, either 
due to increased outflow resistance or, as in 
tonography, by applying a weight on the 
eye, the production of aqueous is reduced. 
Glaucoma, that is, abnormally high intraocu- 
lar pressure with harmful effects on the eye, 
results when either the resistance to outflow 
is increased to a point that reduction of 
aqueous formation within the scope of the 
regulating mechanism is not sufficient to 
keep the pressure within normal limits or 
when the regulating mechanism does not 
function properly. 

The existence of a reflex mechanism act- 
ing from one eye to the other has also 
been demonstrated. Such a mechanism has 
long been suspected from various clinical 
experiences, the most dramatic one being 
the development of an acute attack of glau- 
coma in the other eye while an operation 
for glaucoma is performed on one eye. 

More difficult to explain are our observa- 
tions in a few individual cases which did not 
fall into the general pattern of the group 
just reported. In contrast to the observa- 
tions in this group, we found a rise in pres- 
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sure in one normal and one glaucomatous 
eye after the other eye had been subject to 
the tonometer weight for four minutes. An 
unchanged pressure was found in one eye 
and a rise of 3.0 mm. Hg in another eye after 
the tonometer had rested on it for four 
minutes, neither one showing any clinical 
signs of glaucoma. 

It is conceivable that the deformation 
which the globe undergoes during tonog- 
raphy might in itself lead to an obstruction 
of the outflow channels under certain ana- 
tomic conditions. This would offer an ex- 
planation for the last mentioned cases (false 
positives). Perhaps sections of eyes that 
were frozen while subject to the tonometer 
weight might help to answer this question. 


CONCLUSIONS 


The observations made in this study 
demonstrate that the mechanism of intra- 
ocular pressure is affected in other ways be- 
sides the forcing out of fluid through the 
chamber angle when the eye is subject to 
the weight of the tonometer. This statement 
is not made with the intention to minimize 
the value of the splendid work which has 
been done in the field of tonography. Impor- 
tant information has been obtained with 
this method. It may be well, however, to be 
aware of the extremely intricate physiology 
of the eye and not to overestimate the role 


of mechanics alone when using tonography 
for clinical evaluation. 


SUMMARY 


Three series of tonometric studies were 
done with the following results: 

1. If tonometry is immediately repeated, 
the intraocular pressure is found to be iden- 
tical or only slightly reduced on the second 
reading. 

2. If tonometry is repeated in four min- 
utes, the intraocular pressure is found to be 
definitely lower. 

3. If the second reading is taken four 
minutes after the first one, while the to- 
nometer has been resting on the other eye 
during the whole period (tonography), the 
pressure is found to be even lower. 

The meaning of these findings is dis- 
cussed, and it is concluded that applying a 
weight of 22 or more gm. to an eye for four 
minutes must have effects in addition to 
forcing fluid out through the chamber angle. 
Some of the clinical observations incompati- 
ble with the current theory of tonography 
may be explained by these side effects. 

1110 West Main Street. 


I am indebted to Dr. George S. Eadie, profes- 
sor of physiology and pharmacology in the School 
of Medicine at Duke University, for the statistical 
analysis of my data. The averages reported were 
found to be statistically highly significant with 19 
freedoms for the groups of 20. 
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CLINICAL TONOGRAPHY: THE SCLERAL RIGIDITY CORRECTION* 


Ropert A. Moses, M.D., AND BERNARD BeEcKER, M.D. 
Saint Louis, Missouri 


Tonography has provided a valuable 
clinical tool for the diagnosis and evalua- 
tion of glaucoma.':* One of the major 
sources of error in routine tonometry 
stems from the failure to correct results in 
the individual eye for its scleral rigidity. * 
This error is greatly accentuated in tonog- 
raphy.‘ It is the purpose of the present 
report (1) to present new simplified tables 
for the rapid estimation of intraocular 
pressure and outfiow facility for eyes of 
average scleral rigidity based upon the 
1955 Friedenwald tables® and (2) to offer 
two methods of applying a correction for 
deviations from average values for scleral 
rigidity. 


* From the Department of Ophthalmology, Wash- 
ington University School of Medicine, and the Oscar 
Johnson Institute. This investigation was supported 
in part by a research grant, B-621, from the Na- 
tional Institute of Neurological Diseases and Blind- 
ness of the National Institutes of Health, Public 
Health Service. 

The research relating to this study was also 
financed in part under a grant to Washington Uni- 
versity School of Medicine made by the Alfred P. 
Sloan Foundation, Inc. The grant was made upon 
recommendation of the Council for Research in 
Glaucoma and Allied Diseases. Neither the founda- 
tion nor the council assumes any responsibility for 
the published findings of this study. 

Since this article was accepted for publication, a 
similar graphic analysis has appeared in an article 
by E. G. A. van Beuningen and F. W. Fischer 
(Klin. Monatsbl. f. Augenh., 131 :57-61, 1957; ab- 
stract: Am. J. Ophth., 44:706 (Nov. Pt. I) 1957). 
However, these authors use the graphic method in 
their computation of pulse volume of the eye rather 
than in correction for scleral rigidity in tonography. 


A. SIMPLIFIED TONOGRAPHIC TABLES FOR 
EYES OF AVERAGE SCLERAL RIGIDITY 
(Tables 1, 2, and 3) 


Charts are presented for the 5.5, 7.5, 
and 10-gm. weights based upon the 1955 
tables of Friedenwald. They have been in 
use in this laboratory for the past three 
years and have proved convenient for 
technicians and residents, as well as oph- 
thalmologists. Values for intraocular pres- 
sure (P,) for various scale readings (R) are 
presented in the lefthand column. The 
coefficient of outflow facility is readily de- 
termined on the basis of the initial reading 
(R,) and the number of scale units (*R) 
the tonometer has changed in four min- 
utes. Corrections for the average increase 
in episcleral venous pressure incident to 
tonometry (1.25 mm. Hg) have been in- 
corporated in the data.* 

Thus, if the tonogram with the 5.5-gm. 
weight begins at a scale reading of 5.0 and 
reaches a scale reading of seven in four 
minutes, (*R=2.0) the intraocular pres- 
sure is read as 17 mm. Hg and facility of 
outflow as 0.17 from Table 1. Quarter 
scale units can be readily estimated by in- 
terpolation. For example, if the tonogram 
started at 5.0 and reached 7.25 at four 
minutes, the change in scale reading of 
2.25 units would be interpreted as an out- 
flow of 0.20. 

Empirically, it has proved necessary to 
use sufficient load on the tonometer so that 
the initial scale reading is greater than 3.0. 


o 
gi 
IT 
ce 


It is not the purpose of this paper to 
advocate routine corrections for variations 


B. CORRECTION FOR SCLERAL RIGIDITY 


from average scleral rigidity in tonography 
because accurate estimation of scleral 
rigidity is difficult to accomplish. How- 
ever, with improvement in techniques and 
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SCLERAL RIGIDITY CORRECTION 
SIMPLIFIED TONOGRAPHIC TABLE FOR EYES OF AVERAGE SCLERAL RIGIDITY 


Initial Reading 


gation and have proved to depend upon 
mechanical factors related to tonometer 


servations have been subjected to investi- 
construction.’ 


At scale readings less than 3.0, falsely 
elevated pressure and facility values are 
obtained. Recently, these empirical ob- 


— 
R 
P, (S5gm.) 0 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 
weight | 
380.500 0.14 0.24 0.39 0.61 0.94 
36 0.75 (0.06 0.13 0.22: 0.35 0.53 0.78 
35 1.00 0 0.05 0.12 0.21 0.32 0.47 0.66 0.94 
331.25 0.05 0.12 0.19 0.29 0.42 0.59 0.81 
32 1.50 O 0.05 0.11 0.18 0.27 0.38 0.53 0.71 0.94 
301.750 0.05.1 0.17 0.25 0.35 0.48 0.64 0.83 
29 862.00 00.05 0.10 0.16 0.24 0.33 0.44 0.58 0.74 
2 22.25 0 (0.05 0.10 0.16 0.23 0.31 0.41 «(0.53 0.68 0.84 
270 2.50 (0.04 0.09 0.15 0.22) 0.30 0.39 0.49 0.62 0.76 0.92 
25 2.75 O 0.04 0.09 0.15 0.21 0.28 0.37 0.46 0.58 0.70 0.84 
244 3.00 00.04 0.09 0.14 0.20 0.27 0.35) 0.44 «0.54 «0.65 0.78 
233.25 0 (0.04 0.09 0.14 0.20 0.26 «0.42 «0.51 0.62 0.74 
22 3.50 0 0.04 0.08 0.13 0.19 0.25 0.32 0.40 0.49 0.59 0.70 
220 «3.75 0 0.04 0.08 0.13 0.19 0.25 0.31 0.38 0.47 0.56 0.66 
21 4.00 (0.04 0.08 0.13 0.18 0.24 0.30 0.37 0.45 0.54 0.63 
«4.25 0.08 «0.13 0.18 0.30 «0.36 «0.43 «0.52 0.60 
19 84.50 0 0.04 0.08 0.12 0.17 0.23 0.29 0.35 0.42 0.50 0.58 
18 4.75 O 0.04 0.08 0.12 0.17 0.23 0.28 0.34 0.41 0.48 0.56 
17 5.00 O 0.04 0.08 0.12 0.17 0.22 0.27 0.33 0.40 0.47 0.54 
17 5.25 OO 0.04 0.08 0.12 0.17 0.22 0.27 0.33 0.39 0.46 0.53 . 
16 «65.50 0.04 0.08 0.12 0.16 «0.26 0.38 «20.45 «(0.52 
IS 5.75 0 =0.04 0.08 0.12 0.16 0.21 0.26 0.32 0.38 0.44 0.50 
1S 6.00 0.03) 0.07 0.11 0.15 0.20 0.25 0.31 0.37 0.43 0.49 
14 «66.25 0.03 0.07 0.11 0.15 0.20 0.25 0.31 0.37 0.43 0.49 
13 6.50 (00.03 0.07 0.11 0.15) 0.20 0.25 0.30 0.36 «0.42 0.48 
13 6.75 0.03 0.07 0.11 0.15 0.20 0.24 «0.30 0.36 0.41 0.47 
12 7.00 0 0.03 0.07 0.11 0.15 0.20 0.24 0.29 0.35 0.40 0.46 : 
7.50 0.03 0.07 O.11 0.15 0.19 0.24 0.29 0.34 0.39 0.45 
10 «88.00 0.03 0.07 0.11 O.15 0.19 0.24 0.29 0.34 0.39 0.45 
9 8.50 0 0.03 0.07 0.15 0.19 0.23 0.28 0.33 0.39 
9 9.00 0 0.03 0.07 O.11 0.15 0.19 0.23 0.28 0.33 
8 950 0 0.03 0.07 O.11 0.15 0.19 0.23 0.28 
7 10.00 0 0.03 0.07 0.11 0.15 0.19 0.23 
6 11.00 0 0.03 0.07 O.11 0.15 
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TABLE 2 


7.5-gm. Weight “R (Change in Scale Reading) 


R 
Po (7.5 wt.) 0 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 
54 0.50 0 0.05 0.12 0.23 0.41 0.76 
52 0.75 0 0.05 0.12 0.21 0.36 0.63 
50 1.00 0 0.04 O.11 0.19 0.32 0.50 0.79 
48 1.25 0 0.04 0.10 0.17 0.29 0.44 0.65 
46 1.50 0 0.04 0.09 0.16 0.26 0.38 0.55 0.79 
44 1.75 0 0.04 0.09 0.15 0.24 0.34 0.48 0.67 
42 2.00 0 0.04 0.09 0.14 0.22 0.31 0.43 0.58 0.78 
41 2.25 0 0.04 0.09 0.14 0.20 0.29 0.39 0.52 0.68 
39 2.50 0 0.04 0.08 0.13 0.19 0.27 0.36 0.47 0.60 0.77 
37 2.75 0 0.04 0.08 0.13 0.18 0.25 0.33 0.43 0.54 0.68 
36 3.00 0 0.03 0.07 0.12 0.17 0.23 0.31 0.40 0.50 0.62 0.76 
34 3.25 0 0.03 0.07 0.12 0.17 0.22 0.29 0.37 0.46 0.57 0.69 
33 3.50 0 0.03 0.07 O.11 0.16 0.21 0.28 0.35 0.43 0.53 0.63 
32 3.75 0 0.03 .0.07 0.11 0.16 0.21 0.26 0.33 0.41 0.49 0.59 
30 4.00 0 0.03 0.06 0.10 0.15 0.20 0.25 0.32 0.39 0.46 0.55 
29 4.25 0 0.03 0.06 0.10 0.15 0.19 0.25 0.30 0.37 0.44 0.52 
28 4.50 0 0.03 0.06 0.10 0.14 0.18 0.24 0.29 0.35 0.42 0.50 
27 4.75 0 0.03 0.06 0.10 0.14 0.18 0.23 0.28 0.34 0.40 0.47 
26 5.00 0 0.03 0.06 0.10 0.13 0.17 0.22 0.27 0.33 0.399 0.45 
25 §.25 0 0.03 0.06 0.10 0.13 0.17 0.22 0.27 0.32 0.38 0.43 
24 5.50 0 0.03 0.06 0.09 0.13 0.16 0.21 0.26 0.31 0.37 0.42 
23 5.75 0 0.03 0.06 0.09 0.13 0.16 0.21 0.26 0.31 0.36 0.41 
22 6.00 0 0.03 0.06 0.09 0.12 0.16 90.20 0.25 0.30 0.35 0.40 
21 6.25 0 0.03 0.06 0.09 0.12 0.16 0.20 0.25 0.29 0.34 0.39 
20 6.50 0 0.03 0.05 0.09 0.12 0.15 0.19 0.24 0.28 0.33 0.38 
19 6.75 0 0.03 0.05 0.09 0.12 0.15 0.19 0.24 0.28 0.33 0.38 
18 7.00 0 0.03 0.05 0.08 0.12 0.15 0.19 0.23 0.27 0.3 0.37 
17 7.50 0 0.03 0.05 0.08 0.12 0.15 0.19 0.23 0.27 0.31 0.36 
16 8.00 0 0.03 0.05 0.08 O.11° 0.1 0.18 0.22 0.26 0.30 0.35 
14 8.50 0 0.03 0.05 0.08 O.11 0.15 0.18 0.22 0.26 0.30 
13 9.00 0 0.03 0.05 0.08 0.11 0.15 0.18 0.22 0.25 
12 9.50 0 0.03 0.05 0.08 0.11 O.15 0.18 0.22 
11 10.00 0 0.03 0.05 0.08 O.11 0.14 0.18 
10 11.00 0 0.03 0.05 0.08 0.11 0.14 
the use of applanation tonometry, more tonometer with two plunger loads, or pref- 
accurate estimates are becoming available. erably by the use of the Goldmann ap- 
Therefore, it seems appropriate to outline planation tonometer followed by the 


methods for applying suitable corrections 


to selected cases. 


The coefficient of scleral rigidity (E) 


may be measured 


Schigtz tonometer with one weight. In 


tonography this is perhaps best accom- 


by the use of the Schigtz 


plished by doing applanation measure- 
ments first, followed by the tonogram with 


and 
j 
t 


10-gm. Weight “R (Change in Scale Reading) 


TABLE 3 
SIMPLIFIED TONOGRAPHIC TABLE FOR EYES OF AVERAGE SCLERAL RIGIDITY 


O 
=x 
© 
O 
Q 
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Initial Reading 


oo 


mate of scleral rigidity. Caution must be 
exercised, however, to avoid, or apply suit- 
able correction for, the variation of intra- 
ocular pressure with position of the eye 
with reference to the heart. Thus intra- 


In this fashion 


prior measurements do not interfere with 


reading of the tonogram provides an esti- 


the subsequent tonogram. The use of the 
applanation reading and the initial scale 


the appropriate weight. 
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R 
Po (10 wt.) 0 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 
75 0.50 0 0.05 0.12 0.26 0.56 
72 0.75 0 0.05 0.11 0.22 0.44 
69 1.00 0 0.04 0.10 0.19 0.35 0.64 
66 1.25 0 0.04 0.10 0.17 0.30 0.50 
64 1.50 0 0.04 0.09 0.15 0.26 0.41 0.66 i 
61 1.75 0 0.04 0.09 0.14 0.23 0.35 0.54 
59 2.00 0 0.03 0.08 0.13 0.20 0.31 0.45 0.66 4 
57 2.25 0 0.03 0.06 0.12 0.18 0.2% O39. 0.55 
55 2.50 0 0.03 0.07 O.11 0.17 0.25 0.35 0.47 
53 2.75 0 0.03 0.07 O.11 0.16 0.23 0.32 0.42 
51 3.00 0 0.03 0.06 0.10 0.15 0.21 0.29 0.38 0.49 
49 3.25 0 0.03 0.06 0.10 0.14 0.20 0.27 0.35 0.44 
47 3.50 0 0.03 0.06 0.09 0.13 0.19 0.25 0.32 0.40 0.50 
45 3.75 0 0.03 0.06 0.09 0.13 0.18 0.23 0.30 0.37 0.46 
43 4.00 0 0.02 0.05 0.08 0.12 0.17 0.22 0.28 0.35 0.43 0.52 
42 4.25 0 0.02 0.05 0.08 0.12 0.17 0.21 0.26 0.33 0.40 0.48 
40 4.50 0 0.02 0.05 0.07 0.11 0.16 0.20 0.25 0.31 0.38 0.44 
38 4.75 0 0.02 0.05 0.07 0.11 0.16 0.20 0.24 0.29 0.36 0.42 
37 5.00 0 0.02 0.05 0.07 0.10 0.15 0.19 0.23 0.28 0.34 0.40 
36 §.25 0 6.02 0.05 0.07 0.10 0.15 0.19 0.23 0.27 0.32 0.38 
34 5.50 0 0.02 0.05 0.07 0.10 0.14 0.18 0.22 0.26 0.31 0.36 
33 5.75 0 0.02 0.05 0.07 0.10 0.14 0.18 0.22 0.25 0.30 0.34 
32 6.00 0 0.02 0.04 0.07 0.10 0.13 0.17 0.21 0.24 0.29 0.33 
31 6.25 0 0.02 0.04 0.07 0.10 0.13 0.17 0.21 0.24 0.28 0.32 
29 6.50 0 0.02 0.04 0.07 0.10 0.13 0.16 0.20 0.23 0.27 | 
28 6.75 0 0.02 0.04 0.07 0.10 0.13 0.16 0.20 0.23 0.27 
27 7.00 0 0.02 0.04 0.07 0.09 0.12 0.15 0.19 0.22 0.26 0.30 
26 7.25 0 0.02 0.04 0.07 0.09 0.12 0.15 0.19 0.22 0.26 0.30 
25 7.50 0 0.02 0.04 0.07 0.09 0.12 0.15 0.18 0.21 0.25 0.29 
24 7.75 0 0.02 0.04 0.07 0.09 0.12 0.15 0.18 0.21 0.25 0.29 
23 8.00 0 0.02 0.04 0.06 0.09 0.12 0.14 0.18 0.21 0.24 0.28 
21 8.50 0 0.02 0.04 0.06 0.09 0.11 0.14 0.18 0.20 0.23 0.27 : 
20 9.00 0 0.02 0.04 0.06 0.09 0.11 0.14 0.17 0.20 0.23 0.26 
18 9.50 0 0.02 0.04 0.06 0.09 0.11 0.14 0.17 0.20 0.23 0.26 
16 10.00 0 0.02 0.04 0.06 0.09 0.11 0.14 0.17 0.19 0.22 0.26 
14 11.00 0 0.02 0.04 0.06 0.09 0.11 0.14 0.17 0.19 0.22 0.25 
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ocular pressure may rise one to three or 
more mm. Hg when lying down if no pillow 
is used during tonography.* Under these 
circumstances direct comparison of the 
applanation (sitting) and Schigtz readings 
cannot be made. 

The application of scleral rigidity esti- 
mate to a correction of the outflow facility 
coefficient may be accomplished by graphic 
or tabular methods. 


1. GRAPHIC METHOD 


A graphic representation of measure- 
ments for determination of the scleral 
rigidity coefficient as well as the intraocu- 
lar pressure and outflow facility coefficient 
can be made on a Friedenwald nomo- 


gram.* In Figure 1, A represents the intra- 
ocular pressure as measured with the ap- 
planation tonometer (volume displace- 
ment 0.6 cu. mm.). Rio and R5.5, represent 
the scale readings with the 10-gm. and the 
5.5-gm. plunger loads, respectively. Any 
pair of these points defines the oblique 
line P,—R the slope of which represents 
the scleral rigidity for the eye in question. 
The scleral rigidity line crosses the pres- 
sure axis at P,, the intraocular pressure in 
the undisturbed eye. Applanation gives a 
more precise measurement of P, and per- 


* Nomograms may be obtained in pad form from 
the Ostertag Optical Company, 3851 Washington, 
Saint Louis, Missouri. 
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Fig. 1 (Moses and Becker). Graphic representation of tonogram with 5.5-gm. weight where initial scale 


reading was 5.0 and four-minute reading was 7.0, 
coefficient (E = 0.0215). 


assuming a normal value for the scleral rigidity 
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mits better definition of the line P,R.* At 
the beginning of tonography (Rs5.5,) the 
intraocular pressure with the tonometer 
in place is P;,. At the end of tonography 
(Rs.s,) the intraocular pressure with the 
tonometer in place has fallen to P,,. 

At the beginning of tonography the 
tonometer has indented the cornea and 
displaced fluid of volume V., but no fluid 
has been lost from the eye. During tonog- 
raphy fluid is expelled from the eye with a 
corresponding pressure drop from P,;, to 
P,,. This pressure drop corresponds to a 
volume loss of V,—V; or “V,. Also during 
this pressure drop the corneal indentation 
has deepened from V, to V2 (“V,). The 
total volume loss during tonography then 
is Ve—Vi=V. 

The expression used in actually arriving 
at a value of C is 

4yV 


(Py — Po — 4Py) 


In terms of the graph 


+ P 
4V =V.— Vi and =— 2 


P, is read directly from the graph. 4P, is 
taken as 1.25 mm. Hg. t is the duration of 
the tonogram in minutes. 

Examples of the application of this 
graphic method to the tonogram where the 
initial scale reading was 5.0 and the four- 
minute reading was 7.0 are provided in 
Figures 1 (E=0.0215), 2 (E=0.0137), and 
3 (E=0.0342). 


2. TABULAR METHOD 


in which 

¢ is the coefficient of facility of out- 
flow (mm./min./mm. Hg) 

4V,_ is the change in ocular volume ac- 
cording to Grant (Table 4) 

E is the coefficient of scleral rigidity 
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TABLE 4 

CHANGE IN OCULAR VOLUME (“V IN CU. MM.) FOR 
VARIOUS PLUNGER WEIGHTS WHEN THE TONOM- 

ETER READING FALLS FROM 0 TO R 


Prey Voo* 
°° 


PLUNGER LOAD 


Scale 

Reading R 5.5gm. 7.5gm. 10gm. 15 gm. 
0.0 0 0 0 0 
0.5 1.84 1.93 1.69 1.58 
1.0 3.66 3.49 3.32 3.11 
1.5 5.44 5.18 4.93 4.61 
2.0 7.21 6.85 6.53 6.09 
2.3 8.95 8.52 8.11 7.54 
3.0 10.69 10.17 9.66 8.97 
3.5 12.41 11.81 11.22 10.40 
4.0 14.14 13.46 12.77 11.81 
4.5 15.87 15.09 14.32 13.23 
5.0 17.61 16.75 15.88 14.64 
$.§ 19.35 18.41 17.46 16.07 
6.0 21.09 20.07 19.04 17.40 
6.5 22.86 21.76 20 .63 18.93 
7.0 24.63 23.45 22.23 20.39 
7.5 26.41 25.18 23.86 21.85 
8.0 28.21 26.91 25.51 23.33 
8.5 30.03 28.67 27.18 24.84 
9.0 31.87 30.45 28.87 26.36 
9.5 33.73 32.27 30.59 27.91 
10.0 35.60 34.09 32.34 29.49 
10.5 37.52 35.95 34.09 31.07 
11.0 39.43 37 .82 35.90 32.70 
11.5 41.37 39.72 37.72 34.35 
12.0 43.33 41.68 39.59 36.03 
12.5 45.33 43.65 41.47 37.73 
13.0 47 .38 45 .62 43.40 39.49 
13.5 47 .67 45.37 41.26 
14.0 49.74 47 .36 43.07 
14.5 51.84 49.39 44.92 
15.0 53.94 51.43 46.80 
15.5 53.56 48.72 
16.0 55.67 50.67 
16.5 57.85 52.65 
17.0 60.10 54.70 
17.5 56.77 
18.0 58.87 
18.5 61.04 
19.0 63.23 
19.5 65.48 
20.0 67.77 


* Subscripts 0 and R refer to tonometer scale read- 
ings zero and R. 


as determined clinically (Table 
5 or nomogram) 
4V._is the change in corneal indentation 
volume during tonography (Table 
6) 
is the average of initial and final 
intraocular pressure during tonog- 
raphy (Table 7) 
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TABLE 6 
VOLUME OF CORNEAL INDENTATION V, CU. MM. 


PLUNGER LOAD 


Scale 
Reading 5.5gm. 7.5gm. 10gm. 15 gm 
0.0 4.38 3.43 2.73 1.92 
0.5 4.96 3.93 3.15 2.24 
1.0 5.59 4.47 3.60 2.58 
5.5 6.25 5.04 4.09 2.96 
2.0 6.95 5.65 4.62 3.37 
3.9 7.69 6.30 5.19 3.81 
3.0 8.46 6.99 5.78 4.28 
3.5 9.27 7.71 6.42 4.79 
4.0 10.12 8.48 7.10 5.33 
4.5 11.01 9.28 7.81 5.90 
5.0 11.94 10.13 8.56 6.51 
3.8 12.96 11.01 9.36 7.16 
6.0 . 13.89 11.93 10.19 7.84 
6.5 14.94 12.89 11.06 8.55 
7.0 16.01 13.89 11.97 9.31 
7.8 17.12 14.94 12.92 10.10 
8.0 18.27 16.02 13.92 10.93 
8.5 19.46 17.15 14.96 11.81 
9.0 20.69 18.32 16.04 12.72 
9.5 21.95 19.54 17.16 13.67 
10.0 23.25 20.79 18.32 14.67 
10.5 24.60 22.08 19.53 15.70 
11.0 25.97 23.41 20.79 16.78 
11.5 27.38 24.78 22.08 17.90 
12.0 28.82 26.22 23.43 19.06 
12.5 30.32 27.68 24.81 20.26 
13.0 31.87 29.17 26.24 21.52 
13.5 33.43 30.73 27.73 22.81 
14.0 35.03 32.33 29.25 24.15 
14.5 36.66 33.97 30.82 25.54 
15.0 38.33 35.64 32.42 26.97 
15.5 40.06 37.37 34.10 28.45 
16.0 41.81 39.13 35.79 29.97 
16.5 43.62 40.94 37.55 31.54 
17.0 45.45 42.79 39.38 33.17 
17.5 47.32 44.71 41.23 34.84 
18.0 49.19 46.67 43.11 36.54 
18.5 51.17 48.69 45.07 38.32 
19.0 53.13 50.71 47.05 40.13 
19.5 55.20 52.77 49.11 42.01 
20.0 57.23 54.91 $1.21 43.93 
the intraocular pressure of the un- 


disturbed eye as estimated either 
from scleral rigidity measure- 
ments with the Schigtz tonometer 
(Table 5 or nomogram) or as 
measured with the applanation 
tonometer. 


The duration of the tonogram is as- 
sumed to be four minutes.* 


* The steps in arriving at this expression are di- 
rected to removing the average coefficient of scleral 
rigidity (E,v) employed by Grant in determining 
volume loss during tonography (*Va) and introduc- 
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TABLE 7 
INTRAOCULAR PRESSURE DURING TONOMETRY 
P, mu. He. 


PLUNGER LOAD 
Scale 


0.0 51.40 70.09 93.46 140.19 


0.5 48.29 65.85 87.80 131.69 
1.0 45.53 62.09 82.78 124.17 
1.5 43.07 58.73 78.31 117.46 
2.0 40.86 $5.72 74.29 111.44 
2.5 38.87 53.00 70.67 106.01 
3.0 37 .06 50.54 67.39 101.08 
3.5 35.42 48.29 64.39 96.59 
4.0 33.91 46.24 61.65 92.48 
4.5 32.53 44.35 59.14 88.70 
5.0 31.25 42.61 56.82 85.23 
5.5 30.07 41.01 54.67 82.01 
6.0 28 .98 39.52 52.69 79.03 
6.5 27.96 38.13 50.84 76.26 
7.0 27.01 36.84 49.12 73.67 
7.5 26.13 35 .63 47.51 71.26 
8.0 25.30 34.50 46.00 69.00 
8.5 24.52 33.44 44.58 66.87 
9.0 23.79 32.44 43.25 64.88 
9.5 23.10 31.50 42.00 63 .00 
10.0 22.45 30.61 40.82 61.22 
10.5 21.83 29.77 39.70 59.55 
11.0 21.25 28.98 38.64 57 .96 
11.5 20.70 28.23 37 .64 56.45 
12.0 20.18 27.51 36 .68 55.03 
12.5 19.68 26.83 35.78 53.67 
13.0 19.20 26.19 34.92 52.37 
13.5 18.75 25.57 34.09 $1.14 
14.0 18.32 24.98 33.31 49.97 
14.5 17.91 24.42 32.56 48 .84 
15.0 17.52 23.89 31.85 47.77 
15.5 17.14 23.37 31.16 46.74 
16.0 16.78 22.88 30.51 45.76 
16.5 16.43 22.41 29.88 44.82 
17.0 16.10 21.96 29.27 43.91 
17.5 15.78 21.52 28.69 43.04 
2 15.48 21.10 28.14 42.21 


19.0 14.90 20.31 27.09 40.63 


These values are then substituted into 
the above expression and arithmetically 
simplified. 


ing the correct scleral rigidity (Ecor) and conse- 
quently the correct volume loss (“V corr). 
Grant’s tonographic equation may be written 


4V, 
t(Pr,, — Poy — 
9Vo=V.+4V,,, in which “V, is the change in 
corneal indentation volume during tonography and 


4\V,,, is the loss of volume due to “scleral shrinkage” 
if the eye has an average scleral rigidity (E,v). 


C= 


(Footnote continued on next page) 


err 


| 
: Reading 5.5gm. 7.5gm. 10gm. 15 gm. | 
| 
| 
| 
| | 
| 
19.5 14.62 19.94 26.59 39.88 
20.0 14.36 19.58 26.11 39.16 
| 
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Fig. 2 (Moses and Becker). Graphic representation of tonogram with 5.5-gm. weight where initial scale 
reading was 5.0 and four-minute reading was 7.0, assuming a low value for the scleral rigidity coefficient 


(E = 0.0137). 
Example 1 (a low scleral rigidity cor- 
1 P responding to that used in fig. 2). 
ay, = log 
Data: 
Eay s, = 5.0 
Rs.5, = 7.0 
Since tables of “V,,, are not available this value . 
may be obtained from A = 22 mm. Hg (applanation) 
“V.,, = “Va — “Ve, so From table number 
= “Ve + — AV.) and Va E = 0.0137 
Eav Va 21 
4V. + (Va — “V.) 
Ecorr IV 4VG7.0s5= 24.63 
— Po... — 4Py) 
If E,xy=0.0215, t=4, and “P,=1.25 the expression 
simplifies to that given above. 4Vq = 7.02 
SCLERAL RIGIDITY CORRECTION m7 
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T | 
FRIEDENWALD 1955 PRESSURE RIGIDITY NOMOGRAM | 


12.0 P, 29.10 
= a+ 13.25 
13.25 15.85 


PLUNGER LOAD 
15 


PRESSURE MILLIMETERS MERCURY 


Fi 
V: 
Vi 
I\ 
Ces 5.9 
7 4x 15/85 
C=} -093 
\Sv, 20 25 30 35 40 45 50 
VOLUME OF INDENTATION CUBIC MILLIMETERS 
Fig. 3 ( Moses and Becker). Graphic representation of tonogram with 5.5-gm. weight where initial scale 
reading was 5.0 and four-minute reading was 7.0, assuming a high value for the scleral rigidity coefficient Vv 
(E = 0.0342). 
V 
VI Ve7.055= 16.01 Example 2 (a high scleral rigidity cor- 
VI —V.5.035 = — 11.94 responding to that used in fig. 3). Cc 
“Ve = 4.07 Data: 
Vil P,,5.05.5 = 31.25 Ryo 9.0 
VII P,,7.05.5 27.01 Rss, = 5.0 
2) 58.26 Rss, = 7.0 
Pur = 29.13 A = 12.5 mm. Hg (applanation) 
c 
4E( — — 1.25) 
0.0215 X7.02-+ (0.0137 — 0.0215) X4.07° When scleral rigidity is less than average 
4X .0137 X (29.13 — 21—1.25) 0.0137 —0.0215 = —0.0078) the second part of the 
numerator has a negative value and must be sub- 
C=0.32 tracted from the first part. 
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TABLE 8 
TONOGRAPHIC RESULTS AS OBTAINED BY DIFFERENT METHODS OF CALCULATION 
=5.0, Rs.5,=7.0 

A Rio P, P./C 
17.5 9.75 Average rigidity (Table 1) 17.0 0.17 100 
Graph (Figure 1) 17.0 0.17 100 

22 & 10.50 Graph Cone 2) 21.2 0.34 62 
Tabular (Example 1) 21.0 0.32 66 

12.5 9.0 Graph (Figure 3) 12.0 0.093 129 
Tabular (Example 2) 12.0 0.093 129 


A =applanation reading (mm. Hg). 


Rs.s=scale reading Schigtz tonometer with 5.5 gm. weight. 
Rio =scale reading Schigtz tonometer with 10-gm. weight. 
P, intraocular pressure corrected for scleral rigidity. 

C_ =facility of outflow corrected for scleral rigidity. 


From table number 


Va E = 0.0342 
Va Pauw = 12 
IV 24.63 
IV — 1751 
= 7.02 
VI V.7.0s5= 16.01 
VI —V.5.055 = — 11.94 
= 4.07 
VII = 31.25 
VII 
2) 58.26 
0.02154Vg + (E — 0.0215)*V,. 


0.0215 X 7.02 + (0.0342 — 0.0215)4.07 
4 X .0342(29.13 — 12 — 1.25) 
C = 0.093 


DISCUSSION 


The results of the above methods of 
computing a given tonogram with dif- 
ferent scleral rigidity values and by differ- 
ent methods are assembled in Table 8. 


ORBITONOMETRY IN UNILATERAL EXOPHTHALMOS 


It is seen that there is reasonably good 
agreement between the results obtained 
by the two methods. 

It is also seen that while a correction for 
scleral rigidity changes the P, and C 
values and the interpretation of the mech- 
anism of glaucoma involved, it does not 
usually remove a borderline tracing from 
the group of eyes where glaucoma is sus- 
pected. Thus, in the case of average scleral 
rigidity, C=0.17 is a borderline value. 
With the correction for an assumed low 
scleral rigidity C rises to 0.34 but P, also 
rises to 21.2, a value high enough to arouse 
suspicion of hypersecretion glaucoma in 
the face of such a good value for C. When 
the tonogram is corrected for an assumed 
high scleral rigidity, P, becomes definitely 
normal, but C=0.093 and one must con- 
clude that this is an eye with poor facility 
of outflow, but in a hyposecretory phase. 


SUMMARY AND CONCLUSIONS 


Simplified tables for calculating coeffi- 
cient of facility of outflow from tono- 
graphic data are presented. 

Two methods are offered for the correc- 
tion of tonographic data for individual 
variations in coefficient of scleral rigidity. 

640 South Kingshighway (10). 
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ORBITONOMETRY IN UNILATERAL EXOPHTHALMOS* 


Joun A. Dyer, M.D., anp Joun W. HENDERSON, M.D. 
Rochester, Minnesota 


Since the introduction of the orbitonom- 
eter by Copper’ and the publication of his 
monograph on its clinical application in 
Graves’ disease, acromegaly, orbital inflam- 
mation, and tumors, little additional informa- 
tion concerning the use of this instrument in 
exophthalmos has been obtained. Copper 
thought that the orbitonometer had certain 
clinical applications. Because of lack of con- 
firmation of his work with regard to orbital 
tumors and inflammation, the present study 
was undertaken to determine if the orbito- 
nometer is useful as a routine clinical aid in 
the diagnosis and differentiation of orbital 
space-occupying lesions that produce uni- 
lateral proptosis. 

Comparison of the resistance to retrodis- 
placement of the globe in exophthalmos with 
that of normal eyes may make it possible to 
reach a more definite conclusion as to the 
effectiveness of the instrument in the diag- 


*From the Section of Ophthalmology, Mayo 
Clinic and Mayo Foundation. The Mayo Founda- 
tion, Rochester, Minnesota, is a part of the Gradu- 
ate School of the University of Minnesota. Abridg- 
ment of thesis submitted by Dr. Dyer to the faculty 
of the Graduate School of the University of Min- 
nesota in partial fulfillment of the requirements 
for the degree of Master of Science in Ophthal- 


mology. 


nosis of the underlying mechanism producing 
exophthalmos. 


GENERAL BACKGROUND 

As early as 1868, Graefe? noted that one 
of the first symptoms of orbital extension 
of an intraocular tumor was, in addition to 
proptosis, increased resistance when an at- 
tempt was made to force the eye against the 
posterior orbital wall. Numerous endeavors 
to develop some mechanical means of meas- 
uring increased orbital resistance in uni- 
lateral exophthalmos were made by Langen- 
han,® Gutmann,**® Plegge,® and Georg,” but 
the technical and practical disadvantages of 
these instruments did not permit their gen- 
eral clinical application. 

Copper, in 1948, invented an instrument 
that proved to be more easily adapted to 
routine study. He coined the word “orbito- 
nometer” for it and described the method of 
measuring orbital resistance with it as 
“orbitonometry.” Means and Stanbury,’ 
Galindez Iglesias,° and Grossmann and 
Burns” found this instrument to be satis- 
factory in measuring orbital resistance in the 
exophthalmos of Graves’ disease. Kearns and 
associates," in a recent study, utilized the 
orbitonometer in cases of exophthalmos as- 
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sociated with Graves’ disease. They found 
that use of the instrument could not differ- 
entiate exophthalmos into thyrotoxic and 
thyrotropic types but noted that orbital “ten- 
sion” (resistance of the orbital tissues to 
retrodisplacement of the globe) was in- 
creased in proportion to the degree of ex- 
ophthalmos. The accurate determination of 
the degree of exophthalmos made possible 
with the orbitonometer was found to be of 
value, since the Hertel exophthalmometer 
was subject to a certain degree of error due 
to parallax. 

In addition to its use in exophthalmos of 
thyroidal origin, Copper applied his instru- 
ment in cases in which inflammatory condi- 
tions of the orbit or tumors were producing 
unilateral proptosis. He concluded that or- 
bitonometry allowed early recognition of in- 
flammation of the accessory sinuses with or- 
bital involvement by the detection of in- 
creased orbital “tension” and that neoplasms 
and pseudotumors could be diagnosed by the 
same sign even in the absence of proptosis. 
He considered that the last two entities could 
not be differentiated by a single measurement 
and that orbitonometry did not diagnose the 
nature of a tumor but that it was capable 
of proving, in an early stage, the presence 
of abnormal density and that repeated meas- 
urements were valuable in noting whether 
the process was progressive or stationary. 

Faldi® reported use of the orbitonometer 
in six cases of exophthalmos caused by or- 
bital lesions, finding a striking difference 
between the measurements in exophthalmos 
resulting from vascular conditions and neo- 
plastic causes. 


THE ORBITONOMETER 

The instrument is manufactured by C. W. 
Dixey and Son, Ltd., London, England. It 
consists of three parts, namely the dyna- 
mometer, the supporting bridge, and the con- 
tact shells (fig. 1). 

The aluminum dynamometer is cylindric 
and approximately 25 cm. in length, with a 
spring enclosed in the handle. The stem is 


Fig. 1 (Dyer and Henderson). The orbitonometer. 


calibrated at its upper portion so that it 
measures from 100 to 400 gm. as pressure 
is applied to the handle, the lower edge of 
the latter indicating the amount of force 
applied. The distal portion of the stem is 
calibrated in millimeters, and the degree of 
exophthalmos is noted here as it passes 
through the supporting bridge (fig. 2). The 
instrument is constructed so that the height 
of the cornea above the lateral orbital rim 
may be read directly from this millimeter 
scale, thus giving an accurate measurement 
of the degree of prominence of the globe. 

The supporting bridge, which can be ad- 
justed to the patient’s intraorbital width 
and locked into position by set screws, is 
supported by notched flanges on the legs of 
the instrument that fit snugly on the patient’s 
lateral orbital rims. The nose support is 
adjustable and serves to prevent vertical 
displacement of the bridge rather than to 
support the weight of the instrument. An 
elastic and adjustable headband holds the 
bridge firmly in position. 

The contact shells, which are plastic and 
resemble the usual contact lenses, are of 
three sizes, with varying corneal diameters 
and radii of curvature. The outer edge of 
the shell is fitted with a receptacle into 
which the stem of the dynamometer rests 
snugly. 


UsE OF THE INSTRUMENT 


With the patient reclining, a drop of a 
0.5-percent solution of tetracaine (Ponto- 
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Fig. 2 (Dyer and Henderson). The calibrations 
on the stem of the orbitonometer. 


caine) hydrochloride is instilled in each eye. 
While the effect is awaited, the supporting 
bridge is adjusted on the orbital rims. The 
elastic headband is then fitted, with suffici- 
ent tension to assure firm support. The nose- 
piece is positioned and lowered to the bridge 
of the nose, care being taken that it does not 
alter the distance of the horizontal bar from 
the patient’s eyes. The instrument then will 
remain in correct position. 

After a second instillation of Pontocaine, 
the contact shell, which previously has been 
cleansed in alcohol, rinsed in water and 
dried, is inserted between the lids in the 
manner of a prosthesis. The stem of the 
dynamometer is inserted through the slit in 
the horizontal bar into the recess of the 
shell, and the patient is directed to look, 
with the uncovered eye, through the slit of 
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the horizontal bar toward the examiner’s 
fingers in order to keep the eyes vertical 
and stabilized (fig. 3). With the dynamo- 
meter held vertically, an initial reading with- 
out pressure is made, which gives the height 
of the cornea above the orbital rim in milli- 
meters (zero reading). Pressures of 100, 
200, and 300 gm. are applied in turn, per- 
mitting a few seconds between readings for 
stabilization of the globe, and the distance in 
millimeters again is read from the scale for 
each new weight. The pressure should be 
released slowly after each measurement. The 
opposite eye is then measured similarly. 


METHOD OF RECORDING 


In order to be systematic in recording the 
results, the methods of Copper and Kearns 
and co-workers were utilized in this study. 
The amount of retrodisplacement of the 
globe by a known pressure was measured 
and recorded. 

E and Y values were used, the E value 
representing the direct reading of the posi- 
tion of the globe with a given pressure (ab- 
solute value), and the Y value representing 
the millimeters of retrodisplacement (relative 
value). 


Fig. 3 (Dyer and Henderson). The orbitonometer 
in position. 
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E, is the original position of the cornea 
in relation to the orbital rim; in other words, 
the handle is at the zero mark (no pressure 
applied). Ejoo, Ezoo, and Egoo refer to the 
new corneal positions as pressures of 100, 
200, and 300 gm., respectively, are applied. 
Yioo refers to the amount of posterior dis- 
placement of the globe in millimeters with 
the 100-gm. pressure; it equals Eyo9 minus 
Eo. Yooo refers to the amount of posterior 
displacement with the 200-gm. pressure 
(Ezoo minus E,), and Yagoo is equal to 
Eso00 minus Epo. 


NORMAL VALUES 


The values recorded as normal by Copper, 
who measured 120 normal eyes, have been 
substantiated by Kearns and associates, who 
measured a total of 28 normal eyes. The 
findings for the normal eye of each of the 
36 patients in our present study bear out 
their figures (table 1 and fig. 4). As noted 
in Figure 4, the curve for normal eyes is 
gradual, flattening out somewhat with the 
use of greater pressure. 

Copper used pressures up to 400 gm. in 
his studies, but it was our personal experi- 
ence, as well as that of Kearns and associates 
and Galindez Iglesias, that 300 gm. of pres- 
sure was the most that could be tolerated by 
the patient. Since undue manipulation of the 
globe might produce further damage, pa- 
tients were omitted from the series if they 
had ocular disease accompanied by hemor- 
rhagic manifestations, retinal detachment, 


Lxophthalmos -mm. 


4 
100 200 300 


Weight -gm. 

Fig. 4 (Dyer and Henderson). Average or- 
bitonometric findings for normal eyes. The upper 
curve utilizes the data of Copper, whereas the 
lower curve is based on data of Kearns and asso- 
ciates. The values plotted are E values. 


acute inflammations, glaucoma or cardiac 
arrhythmias, or if they had pain in and 
around the orbit such as to preclude applica- 
tion of the instrument. 


MECHANISM OF EXOPHTHALMOS 


According to Kearns and co-workers," 
the most probable mechanisms of exophthal- 
mos in Graves’ disease are an increase in 
the amount of orbital fat, edema of the soft 


TABLE 1 


Authors 


Copper' 


Kearns and associates! 


Dyer and co-workers (present study) 


MEAN NORMAL ORBITONOMETRIC MEASUREMENTS 


Posterior Displacement (mm.) 


* Numbers in parentheses are standard deviations. 
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es 3.6 | 5.6 6.7 
(0.8) | (0.9) | (1.0) 
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tissues of the orbit, and enlargement of the 
extraocular muscles. Lymphocytic infiltra- 
tion of the orbital soft tissues and muscles 
also was noted. 

Benedict’® described the orbit as bemg 
divided anatomically into three divisions, 
namely anterior, middle, and posterior, as 


well as three zones, the subperiosteal zone, 
the zone between the periosteum and the 
muscle cone, and the zone within the muscle 
cone (fig. 5). He considered that these sub- 
divisions simplified the problem of surgical 
intervention and greatly facilitated the diag- 
nosis of orbital diseases. 

Space-occupying lesions of the first zone 
may be found anywhere within the orbit. 
Lesions in the first division produce less 
proptosis of the globe than do those situated 
more posteriorly, but lateral or vertical dis- 
placement may be more pronounced. Within 
the second zone are noted the greatest num- 
ber and variety of space-occupying lesions of 
vascular and neoplastic origin. Proptosis is 
characteristic of tumors of this zone located 
in the posterior division (division 3). Most 
tumors in this location are primary, with 
proptosis, displacement of the globe, and 
swelling of the eyelids being the most char- 
acteristic signs, although these do not always 


Fig. 5 (Dyer and Henderson). 
Anatomic division of the orbit. 


denote adequately the size, shape, and posi- 
tion of the tumor. Space-occupying lesions 
within the muscle cone (zone 3) are situated 
in the middle and posterior divisions. The 
distinguishing feature of lesions here is 
proptosis that is straight forward, without 
lateral displacement, plus visual loss, choked 
disc, and wrinkling of the retina from pres- 
sure by the tumor on the globe. 

Copper also commented on the mechanism 
of displacement of the globe with orbital 
space-occupying lesions, stating that the 
greatest degree of deformity of the tissues 
occurred from lesions within the muscle 
cone, since local increased density in that 
location would produce the greatest limita- 
tion of backward displacement of the globe. 
Anatomically, the globe lies in greater prox- 
imity to the lateral orbital wall than to the 
other walls, so that pressure directly on the 
globe forces it toward this wall and may 
bring it into direct contact if sufficient pres- 
sure is applied ; this results in the eye being 
displaced posteronasally. Because of this 
anatomic arrangement, a temporally situated 
lesion will tend to limit displacement more 
than a nasally situated one. In this regard, 
it is interesting to note that Kearns and 
Wagener,"* in an article on meningiomas of 
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the sphenoidal ridge, found that en plaque 
(pterional) tumors produced exophthalmos 
as the earliest symptom; the proptosis was 
rather pronounced, averaging 5.9 mm., and 
was straight forward or forward and down- 
ward, with great resistance to retrodisplace- 
ment of the globe. 

In Copper’s opinion, the degree of pos- 
terior displacement of the globe under an 
applied force depends on two factors, namely 
the volume of the retrocapsular space, de- 
termined by the relationship of ocular size 
to the size of orbital contents, and the orbital 
“tension” produced by the consistency of the 
tissue, the tone of the muscle, and the degree 
of expulsion of fluid. He considered that 
muscular tone had a positive effect on or- 
bital tension in that it is active in all phases 
of measurements, that a localized area of 
density situated inside the muscle cone or 
diffuse infiltration inhibited retrodisplace- 
ment of the globe in the middle and last 
stages of a measurement, with resultant 
flattening of the curve, that diffuse mild 
edema resulted in flattening of the curve, 
with little effect on total displacement, and 
that expulsion of fluid occurred predomi- 
nantly in the beginning stage of measure- 
ment with the 100-gm. and 200-gm. pres- 
sures. He noted that overlapping of these 
factors may occur. Therefore, it appeared 
probable that a solid carcinoma would pro- 
duce the greatest degree of resistance, where- 
as a vascular tumor, such as an angioma, 
would cause the least. 


PRESENT STUDY 


The series in the present study consisted 
of 36 instances of unilateral exophthalmos 
seen at the Mayo Clinic and occurring in the 
following conditions: Graves’ disease, six 


cases ; pseudotumor, five cases ; meningioma, 


four cases; metastatic carcinoma, three 
cases; hemangioma, three cases; undeter- 
mined, two cases; mucocele, two cases; 
lymphoma, two cases; aneurysm of the in- 
ternal carotid artery, two cases; and one 


case each of hemangio-endothelioma, eosino- 
philic granuloma, astrocytoma of the optic 
nerve, benign fibrodysplasia of the skull, 
Paget’s disease of the skull, osteoma of the 
orbit, and juvenile fibromas of the naso- 
pharynx. The term “tumor” in this study 
denotes any space-occupying lesion, whether 
carcinoma, an inflammatory mass, or diffuse 
infiltration or edema of tissue. 

The patients were selected as they re- 
ported to the Section of Ophthalmology with 
complaints of unilateral proptosis. In all but 
three instances, orbitonometry was done 
before either a clinical or pathologic diagno- 
sis had been made in order that the study 
might be performed as impartially as pos- 
sible. Only one measurement was made in 
each case, which allowed appraisal of the 
diagnostic value of routine orbitonometry. 
In only one instance was the intraocular 
pressure increased in the exophthalmic eye ; 
this was an eye that had been blind for a 
long time after extension of a meningioma 
into the orbit. Every exophthalmic eye in 
this series had reduced sensitiveness to com- 
pression by the orbitonometer. Compression 
of the normal eye often resulted in con- 
siderable discomfort to the patient in the 
absence of pain on compression of the other 
eye. Explanation of the procedure to the 
patient invariably resulted in better co- 
operation, lessening the concern of the pa- 
tient regarding the instrumentation. 

It became apparent early in the study that 
we would be unable to differentiate one type 
of orbital space-occupying lesion from 
another simply by means of the orbitonom- 
eter; for example, we found increased re- 
sistance to retrodisplacement of the globe 
in the presence of a certain type of tumor 
and equal resistance with different types of 
tumor or much less resistance with the same 
type of tumor that was less advanced or situ- 
ated in another part of the orbit. This con- 
firms Copper’s conclusions as to differentia- 
tion of specific types of lesions by orbitonom- 
etry alone. 
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Study of the E values indicated that the 
patients could be divided into three groups 
based on the degree of resistance to retro- 
displacement of the globe and the anatomic 
location of the tumor. 

Group 1 (10 cases) included patients with 
maximal degrees of increased resistance to 
retrodisplacement of the globe; group 2 
(nine cases) comprised those with increased 
resistance but to a lesser degree than group 
1; group 3 (17 cases) included those in 
whom the values for posterior displacement 
resembled those of normal eyes even in the 
presence of proptosis. After this division, 
it became apparent that the first and second 
groups were made up of patients who had 
tumors located within the posterior two 
thirds of the orbit and also two patients who 
had Graves’ disease with apparently dense 
infiltration of the orbital tissue and edema. 
In the third group, the tumors were anterior 
in the orbit, outside the orbit posteriorly, or 
within the orbit but sufficiently small so as 
not to influence retrodisplacement. Several 
patients with Graves’ disease also were 
placed in this group; these patients had less 
tissue changes and, therefore, less resistance 
to posterior displacement of the globe than 
did those with Graves’ disease in the second 
group. 

The orbitonometric readings and the diag- 
nosis in these three groups are given in 
Tables 2, 3, and 4. 

These data revealed that some factors were 
common to both groups 1 and 2: (1) the 
lesions were situated in the middle and pos- 
terior divisions of the orbit and were within 
any of the three zones; (2) the various 
causes of proptosis were multiple; (3) the 
degree of exophthalmos was considerably 
varied, being extremely pronounced in some 
cases and minimal in others. It appeared 
initially that these similarities were sufficient 
to allow these two groups to be considered 
together as one large group but, as will be 
shown later, the variation in Y values did 
not justify such combination. 
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Study of group 3 also indicated several 
important factors: (1) the tumors were 
located in the anterior division of the orbit 
or outside the orbit posteriorly, or the lesions 
inside the orbit were too small to produce 
significant increase in resistance to posterior 
displacement of the globe; (2) the degree of 
exophthalmos was variable but was less in 
most cases than in groups 1 and 2; (3) the 
Y values were rather consistent and re- 
sembled those of the opposite normal eye ; 
(4) the shape of the curve of retrodisplace- 
ment resembled the normal average curve in 
each instance. 

Although one must bear in mind the fact 
that, in clinical orbitonometry, the exophthal- 
mic eye is compared to the opposite normal 
eye in each case, the normal values are suf- 
ficiently consistent to warrant the use of the 
mean normil values for comparison with 
the values of the other groups. 

In view of the fact that the E values were 
so variable, a study of the Y values yielded 
information that was more readily assessed. 
As noted in Tables 2, 3, and 4, the Y values 
were essentially consistent in each group, 
so that use of the mean Y values appeared 
adequate (table 5). Study of Table 5 con- 
firms the observation that patients in group 1 
show the greatest resistance to retrodis- 
placement, those in group 2 show a lessened 
resistance to posterior displacement, and 
those in group 3 have values resembling 
normal; thus, the last group shows much 
less resistance to retrodisplacement and is 
distinctly different from the other two 
groups. 

Figure 6 represents the slopes of the 
curves for the mean Y values in each group 
as compared to normal. No attempt was 
made to indicate the millimeters of exophthal- 
mos above normal but only the significance 
of the slope of the curve of retrodisplace- 
ment in each instance. The flattened slope in 
group 1 indicates definite resistance; the 
curve for group 2 also is flattened but less 
so than that for group 1 and yet more so 
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TABLE 5 

MEAN POSTERIOR ORBITAL DISPLACEMENT (Y VAL- 
UES) DURING ORBITONOMETRY IN UNILATERAL 

EXOPHTHALMOS: 36 CASES 


3.6 
(0.8) | (0.7) 


5.6 
(0.9) 


(0.4) | (0.2) (1.1) 


* Numbers in parentheses are standard deviations. 


than for group 3, which has a slope almost 
identical with the normal. The same data 
are shown graphically in Figure 7. 

The question was raised as to which, if 
any, of the pressures used is most significant. 
To decide this question, the increment of 
retrodisplacement in millimeters for each 
pressure used was determined, that is, Y.00 
minus Yo, Yooo Minus Yjo0, and minus 
Yooo (table 6 and fig. 7). The values for 
groups 1 and 2 again varied from those of 
group 3 and the normal. Exertion of the 
first 100 gm. of pressure revealed the most 
significant difference in the groups, whereas 
the second 100 gm. showed less difference, 
and the third 100 gm. disclosed no appreci- 
able difference between any of the groups 
and normal persons. 


MEAN VALUES 


GROUP | 


mm. DISPLACEMENT 


GROUP 3 


100 200 
WEIGHT IN GRAMS 
Fig. 6 (Dyer and Henderson). Curves for the 
mean Y values in each group and in normal eyes, 


showing variation in the degree of retrodisplace- 
ment. 


CoMMENT 


Most of the new growths were located in 
the middle and posterior thirds of the orbit, 
the majority being in zones 2 and 3. Tu- 
mors in these locations, regardless of their 
type, caused increased resistance to retro- 
displacement. Therefore, whether the lesion 


MEAN VALUES 


mm. DISPLACEMENT 


EJ Group | 
Group 2 
GRouP3 
NORMAL 


° 


Y100 y20o 300 
MINUS MINUS MINUS 


Yo Y 100 Y2oo 


Fig. 7 (Dyer and Henderson). The left half represents mean Y values. The right half shows the mean 
retrodisplacement for each increment of pressure utilized. 
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TABLE 6 


MEAN INCREMENT IN POSTERIOR ORBITAL DISPLACE- 
MENT WITH EACH PRESSURE DURING ORBITO- 
NOMETRY IN UNILATERAL EXOPHTHALMOS: 


36 CASES 
P Mean Increment in Posterior 
Displacement (mm.) 

sure 
Factor Group 1 | Group 2 Group 3 | Normal 

Y 100-0 1.9 2.2 3.6 

(0.4)* (0.3) (0.8) (0.7) 

1.8 2.0 2.1 

| Gee (1.9) (2.1) (2.1) 

Y 300-200 1.4 1.0 

| ao | aa | aa | ay 


* Numbers in parentheses are standard deviations. 


was located temporally, nasally, inferiorly, 
or superiorly, posterior displacement was 
decreased in the presence of either a solid or 
a vascular tumor. This indicates that a pos- 
terior position inside the orbit is of more 
significance in reducing retrodisplacement 
than is the type of lesion. Lesions in such a 
position so filled the orbit that immediate 
resistance was encountered, with flattening 
of the first part of the curve. Copper con- 
sidered that flattening in the middle and last 
portions of the curve was indicative of such 
lesions, but an early decrease in slope was 
the rule with definite orbital involvement in 
this series. 

Patients who had tumors situated an- 
teriorly in the orbit (division 1) in any of 
the zones or who had early Graves’ disease 
yielded curves that were similar to the nor- 
mal, indicating no interference with posterior 
displacement of the globe. Group 3 included 
a few cases in which tumors were located 
posteriorly in the orbit; in such instances, 
the growth apparently was not of such size 
as to interfere with posterior displacement 
of the globe. Kearns and associates indicated 
how advanced exophthalmos in Graves’ dis- 
ease might be associated with increased re- 
sistance, such as noted in group 2. They 
noted that the average orbital “tension” in- 
creased and the curve became flatter as the 
average degree of exophthalmos increased. 

From these factors, it appears that a de- 
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finitely increased orbital “tension” indicates 
the strong probability of a lesion in the pos- 
terior portion of the orbit, the location as to 
zone being uncertain. Patients with Graves’ 
disease included in this category ordinarily 
would not present a problem, since other 
clinical signs would be present to aid in 
diagnosis. If orbitonometry reveals that the 
orbital “tension” is normal, little justifica- 
tion is lent to a diagnosis of an orbital new 
growth. In either case, a differential diagno- 
sis of the type of tumor by this method is 
not possible, and the variety of lesions that 
can produce proptosis certainly behooves one 
to pursue diagnosis by other clinical means. 

The most significant difference in orbital 
tension occurred during application of the 
first 100 gm. of pressure. Therefore, this 
is the most significant portion of the orbito- 
nometric curve; the second phase is less 
important ; and the use of 300 gm. of pres- 
sure yielded little or no information. The 
total compressibility of the globe did not 
yield diagnostic information of any great 
significance. 

Our findings were essentially in accord 
with most of Copper’s conclusions regarding 
orbital inflammation and new growths. Pos- 
teriorly situated tumors and diffuse edema or 
infiltration of tissue inhibited retrodisplace- 
ment to a maximal degree, the position of 
the mass being more important thar whether 
it was firm or soft. Anterior tumors and 
mild edema produced the least limitation of 
displacement. In the absence of proptosis, 
it is less likely that one would utilize the 
orbitonometer ; however, if the presence of 
a space-occupying lesion is suspected and 
increased orbital “tension” is noted, the like- 
lihood of such a lesion is enhanced. The 
presence of proptosis and increased orbital 
resistance is evidence of an orbital space- 
occupying lesion, and repeated measurements 
showing either an increased resistance or no 
change would indicate either progression or 
a stationary state. Overlapping of findings 
will occur in some instances. It is these over- 
lapping cases, such as in group 2, with its 
intermediate resistance to retrodisplacement, 
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and in cases in group 3 in which tumor is 
present and yet retrodisplacement is normal, 
that the orbitonometer fails to give a defini- 
tive answer in diagnosis. 


SUMMARY AND CONCLUSIONS 


A study has been made at the Mayo Clinic 
of the value of orbitonometry in 36 cases 
of unilateral exophthalmos arising from a 
variety of causes. 

The orbitonometer did not prove to be of 
great value in the differential diagnosis of 
unilateral exophthalmos. A flattened curve 
of retrodisplacement of the globe is indica- 
tive of increased orbital “tension” and, there- 
fore, is suggestive of orbital new growth, 
inflammation, or diffuse dense infiltration of 
tissue involving the posterior or middle di- 
visions of the orbit or both, but it does not 
further define the location. The presence of 
a normal curve of displacement for the 
exophthalmic eye does not rule out the pos- 
sibility of a space-occupying lesion within 
the orbit, since one may be situated anteriorly 
or may be too small to produce increased 
orbital “tension.” 

The presence of a group of cases in which 
displacement is intermediate indicates that 
orbitonometry will give equivocal results in 
some instances. Repeated measurements may 
be most useful in this group, since progres- 
sion of exophthalmos as well as increasing 
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resistance to retrodisplacement eventually 
may place the case in a more definitive 
category. Treatment in some form probably 
would be instituted before this stage was 
reached. 

Flattening of the curve of ocular displace- 
ment, indicating increased orbital resistance, 
in its first phase (with the first 100 gm. of 
pressure) appears to be of the most sig- 
nificance, since the lesion has reached suf- 
ficient size to produce increased resistance 
at once. The use of pressure of more than 
300 gm. apparently is not indicated. 

The orbitonometer may be a useful ad- 
junct to the diagnosis of orbital space- 
occupying lesions, but it cannot be relied on 
aione for diagnosis. 

The findings in this series did not influence 
the decision of the physician in any case, 
since other clinical studies yielded satis- 
factory diagnostic results. It appears, there- 
fore, that one would have a further bit of 
evidence in diagnosis if orbitonometry was 
utilized in unilateral exophthalmos, but its 
value as a routine office procedure is limited, 
and the evidence thus found would not be the 
determining factor with regard to surgical 
intervention. Clinical signs and symptoms 
and results of other routine studies continue 
to be the most reliable index in the diagnosis 
of unilateral exophthalmos. 

Mayo Clinic. 
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METASTATIC CARCINOMA OF THE IRIS* 


Dauwar Cury, M.D. 
Huntington Park, California 


The eye is an uncommon site for metas- 
tatic new growths. These growths are usual- 
ly multiple and often bilateral. To date eight 
histologically verified cases confined to the 
iris have been reported.*** Microscopic ex- 
amination of the primary site has been re- 
ported in three cases.** 

It is the purpose of this paper to report 
two additional cases of metastatic carcinoma 
of the iris. In Case 1, the tumor, when first 
observed, clinically was confined to the iris 
but had extended to the adjacent ciliary body 
at the time of enucleation. 


CASE REPORTS 


Case 1 (patient of Dr. Eric Richardson) 

This 57-year-old white man complained of a dry, 
hacking cough for some months which began in 
the spring of 1952. A diagnosis of carcinoma of 
the right lung was made in June, 1952. On July 11, 
1952, a right pneumonectomy was performed at 
St. Clare’s Hospital. At the time of operation no 
metastases were found in the regional lymph nodes. 

Two weeks after the operation and while the 
patient was still in the hospital the left eye became 
inflamed and painful. A small, grayish-white mass 
with many newly formed blood vessels was present 
on the temporal surface of the iris near the pe- 
riphery. This mass grew in size and vascularity. 
The intraocular pressure was increased to 60 mm. 
Hg. (Schigtz). The eye was removed on September 
18, 1952, under local anesthesia because of intract- 
able pain. 

The pathologic study of the resected lung re- 
vealed bronchogenic carcinoma. 


*From the ENO Laboratory, New York Eye 
and Ear Infirmary, New York. 


The patient died in October, 1952, four months 
after the diagnosis of cancer of the lung had been 
made. There had occurred very rapid and wide- 
spread metastases, many of them to the bones of 
the skull and legs. 

Pathologic report. Gross. A globe of normal 
size and shape is submitted. Sections are eccentric 
and only portions of the lens and anterior chamber 
are visible. That portion of the anterior chamber 
seen is filled with a dense heavy-staining mass 
which has indented the lens behind. 

Microscopic. That portion of the cornea near the 
limbus is mainly seen in the sections studied. There 
is some vascularization in the middle and outer 
third. The endothelium is obscured for the most 
part by the mass in the anterior chamber. 

The epithelium is intact. The stroma is not re- 
markable, and the angle meshwork is normal 
nasally. On the temporal side, the meshwork is 
compressed by the mass in the temporal angle. 
Some of the cells from this mass are seen in the 
Canal of Schlemm on this side. 

Almost the entire chamber is filled with a tumor 
mass which appears to have emanated from the 
temporal iris and anterior portion of the ciliary 
body. The nasal angle is the only area not filled 
by the mass. This region contains an albuminous 
coagulum in which are floating a few tumor cells 
and red blood cells. The temporal iris is almost 
completely missing, having been destroyed by the 
tumor. The tumor has invaded the posterior cham- 
ber, temporally, and has exerted pressure against 
the lens. There is extensive necrosis throughout 
the tumor obscuring much of the cytology. 

The tumor is composed chiefly of large, uni- 
formly faint-staining cells with prominent small 
nucleoli. There are numerous mitotic figures. There 
is a suggestion of granular formation. Several 
large blood spaces are seen lined by tumor cells. 

The tumor has caused a pressure necrosis in 
the medial half of the nasal iris. The iris has lost 
its normal crypts and folds. The stroma is marked 
by sanguineous extravasation and perivascular 
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Fig. 1 (Cury). Case 1. This section shows the 
metastatic bronchogenic carcinoma from the lung 
filling the anterior chamber and infiltrating the iris. 


round cell infiltration. The posterior pigment layer 
has lost many of its festoonations and is frag- 
mented in places, especially medially, where the 
iris is connected by adhesive bands to the lens 
behind and to remnants of the temporal iris. The 
temporal iris, as noted, has been destroyed by hem- 
orrhagic necrosis due to tumor invasion. 

On the temporal side of the ciliary body, the 
tumor has invaded the anterior portion of the pars 
corona. There is necrosis in these processes. The 
ciliary epithelium and pigment epithelium have been 
destroyed or are barely distinguishable. There is 
vascular congestion in the ciliary body. 

There is vascular congestion in the larger vessels 


of the choroid. The lamina vitrea and pigment 
epithelium are intact. 

There is some gliosis in the nerve fiber and 
ganglion cell layers. Marked cystic degeneration is 
seen at the temporal ora serrata. The optic nerve 
and the papillae are not seen in the sections ex- 
amined. 

The vitreous is detached posteriorly and in 
places is filled with a fibrinous coagulum. The lens 
is markedly indented in the temporal anterior quad- 
rant. The capsule is intact, but there is pressure 
necrosis in the subcapsular epithelium, underlying 
cortex, and nucleus, and in these areas there are 
vacuoles. 

Impression. Metastatic bronchogenic carcinoma 
(epidermoid?) into the iris and ciliary body. Ne- 
crosis of iris and ciliary body. Iridocyclitis. Com- 
plicated cataract. 


Case 2 (patient of Dr. Leon Weiss) 


This 79-year-old white man had a blind and 
painful right eye when first seen at the New York 
Eye and Ear Infirmary in June, 1954, at which 
time he was admitted for an enucleation. The 
clinical diagnosis was amaurosis, iridocyclitis, sec- 
ondary glaucoma, retinal detachment, and cataract. 
The iridocyclitis with secondary glaucoma had been 
uncontrolled by medication for three weeks prior 
to admission. The fellow eye showed retinal degen- 
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Fig. 2 (Cury). Case 1. High-power view of Fig- 
ure 1, showing morphology of the metastatic bron- 
chogenic carcinoma from the lung. 


Fig. 3 (Cury). Case 2. Low-power view of 
original lesion of squamous-cell carcinoma of the 
lower lip. 
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erative changes, lenticular opacities, and vitreous 
floaters. 

Seven years earlier (June, 1947) squamous cell 
carcinoma of the lower lip was diagnosed and 
excised at Memorial Hospital, New York City. 
Periodic examinations revealed no recurrence. His 
last examination was in April, 1954, two months 
before his admission to the New York Eye and 
Ear Infirmary, at which time there was no systemic 
evidence of recurrence. 

Pathologic study. Gross. An eye measuring 25 by 
24 mm. is presented for study. The eye is somewhat 
irregular in shape and does not show an external 
scleral sulcus as it is usually seen. The sections are 
cut somewhat eccentrically and do not show the 
pupillary area or pass directly through the nerve. 
The anterior chamber contains a reddish coagulum. 
The lens is oblong in shape, its center removed dur- 
ing fixation. 

Microscopic. The corneal epithelium is intact. 
It contains vesicles in its outer layer and consider- 
able edema of the basal layers. Bowman’s mem- 
brane and Descemet’s membrane are identified. 
There are some bullae between Bowman's membrane 
and the overlying epithelium. The stroma is ede- 
matous. The endothelium is edematous and is con- 
tinuous with an epitheliumlike membrane on the 
surface of the iris at the pseudo angle. A granular 
coagulum is adherent to its inner surface. 

There are peripheral anterior synechias of the 
iris. The iris does not show crpyts and folds. Fes- 
tooning of the pigment epithelium is present but 
irregular. There are small posterior synechias be- 
tween the pigment epithelium of the iris and the 
lens. The iris shows atrophy and mobilization of 
its pigment. There is a membrane on much of the 
anterior surface of the iris, especially adjacent to 
the pseudo angle. The cells of this membrane have 
the appearance of epithelial cells and are arranged 


Fig. 4 (Cury). Case 2. High-power view of 
section from the lip. 
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Fig. 5 (Cury). Case 2. Metastatic squamous car- 
cinoma from the lower lip on the surface of the 
iris and extending to the pseudo angle. 


in irregular layers, and in some areas penetrate 
the stroma of the iris. The nuclei are oval-shaped 
and contain numerous nucleoli. Some of the nuclei 
are hyperchromatic. The cytoplasm is scant in many 
of the cells studied. Occasional mitotic figures are 
seen. The ciliary body shows mobilization of its 
pigment epithelium, and at the ora serrata there is 
a “ringschwiele.” 

The choroid is compressed, and in portions is 


Fig. 6 (Cury). Case 2. High-power view of Fig- 
ure 5, showing metastatic squamous cell carcinoma 
infiltrating the stroma of the iris, 


pf #3 oe” + AL 


224 


infiltrated with chronic inflammatory cells. The 
pigment epithelium is adherent to the choroid. Some 
of the pigment epithelium cells have migrated into 
the subretinal fluid. There are numerous pathologic 
drusen, 

The retina is detached except at the optic disc 
and the ora serrata and shows degeneration and 
atrophy. Numerous macrophages containing pig- 
ment are seen in the retina. Some foci and diffuse 
infiltration of chronic inflammatory cells are seen. 
The retina is not seen in its entirety, probably 
artefact of fixation, but that portion seen is sepa- 
rated and thrown into folds. There is cystoid degen- 
eration of the retina. The retinal elements have 
undergone degeneration and atrophy. The subretinal 
fluid is a clear eosinophilic staining coagulum which 
contains pigmented macrophages and a few cho- 
lesterol clefts. The optic nerve shows complete 
irregularity of its nuclear columns. There is an 
increase in the glial elements. 

The vitreous body lies anteriorly. It contains 
more macrophages than are usually seen and shows 
areas of fresh hemorrhage. Behind the lens there 
are numerous areas which show a coarse coagulum 
thought to be lens substance that has apparently 
leaked from the hypermature lens. Numerous mac- 
rophages and an occasional eosinophil are seen in 
these areas. 

The crystalline lens is shrunken and there is a 
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vreak in the continuity of the lens capsule pos- 
teriorly. The lens substance shows liquefaction and 
in some areas stains basophilically and contains 
crystals. At the equator of the lens, the lens capsule 
is drawn upward toward the ciliary body and sur- 
rounds several inclusions of lens substance. On the 
posterior surface of the lens there are collections 
of pigment and macrophages containing pigment. 

The anterior chamber contains a granular eosin- 
ophilic coagulum. The angle is obliterated and a 
pseudo angle is seen. Schlemm’s canal is not iden- 
tified in the sections studied. 

Impression. Metastatic squamous-cell carcinoma 
of the iris. Separation of the retina. Secondary 
glaucoma. Chronic uveitis. Optic atrophy due to 
glaucoma. Hypermature lens with lens reaction. 


SUMMARY 


Two additional cases of metastatic carci- 
noma of the iris are reported in which the 
enucleated eye and primary site were ex- 
amined histologically. The second case is re- 
markable in that it resembles epithelization 
of the anterior surface of the iris as seen 
in downgrowths in the anterior chamber. 

2665 Walnut Street. 
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ADOLPH POSNER 


USE OF A NEW CARBONIC ANHYDRASE INHIBITOR (CARDRASE) 
IN GLAUCOMA 


PosNeR, M.D. 
New York 


Cardrase* is a potent carbonic anhydrase 
inhibitor which has been demonstrated to be 
an effective diuretic when administered 
orally.’ Its pharmacologic action is similar 
to that of acetazolamide. In animal and clini- 
cal studies, the diuretic action of Cardrase 
has been shown to be twice as potent on a 
milligram basis as acetazolamide.*? Chemical- 
ly it is 6-ethoxybenzothiazole-2-sulfonamide, 
and has the following structural formula.* 
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Ethoxzolamide 


This report deals with the action of Car- 
drase on the ocular tension in various types 
of glaucoma. The drug was administered to 
35 patients but the case material for this 
study consists of 20 patients from my pri- 
vate practice. The remainder could not be 
followed for a sufficient period. All these pa- 
tients previously had been thoroughly inves- 
tigated to determine the type of glaucoma 
and its response to the use of miotics. In 
eight cases, Diamox had been used pre- 
viously so that an approximate comparison 
between the two drugs, as to effectiveness, 
could be made. Several patients had been 
carefully followed over long periods of time 
—in some cases as long as 20 years. All ten- 
sion measurements were performed by me 
using the same certified Schigtz-Sklar to- 
nometer. The tensions were measured at the 
same time of day and, in each case, the time 
of the last instillation of miotic and the last 


*Cardrase was supplied as ethoxzolamide in 
tablets of 125 mg. through the courtesy of Dr. 
E. W. Young, Medical Division, Department of 
Clinical Investigation, The Upjohn Company, 
Kalamazoo, Michigan. 
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dose of Cardrase was noted on the patient’s 
record. 

Table 1 gives a simplified summary of the 
results of this study. The case material con- 
sists of 12 cases of chronic simple (open- 
angle) glaucoma, three cases of chronic non- 
congestive angle-closure glaucoma, one case 
of secondary glaucoma caused by peripheral 
anterior synechias secondary to surgery for 
angle-closure glaucoma, one case of sec- 
ondary glaucoma caused by essential atrophy 
of the iris, one case of secondary glaucoma 
caused by posterior dislocation of the lens 
(Marfan’s syndrome), one case of pig- 
mentary glaucoma, and one case of congenital 
glaucoma in a microphthalmic eye compli- 
cated by cataract surgery. 

Cardrase was administered in minimal 
doses and in most cases was found to be 
effective in lowering the tension to the de- 
sired level. For purposes of comparison, 
Cardrase was given in doses one-half those 
of Diamox to the patients who had previ- 
ously used Diamox. Only in two patients 
(T. B. and M. B.) was it necessary to in- 
crease the dosage. 

In the first case, one tablet (125 mg.) of 
Cardrase twice a day was required to main- 
tain the tension at the level attained pre- 
viously by Diamox, one-half tablet (125 mg). 
twice a day. 

In the second case, Cardrase (62.5 mg.) 
had the same immediate effect as Diamox 
(125 mg.) but its effect lasted only four 
hours, whereas the Diamox effect had lasted 
eight hours. This patient became subjectively 
aware of moderate elevations of tension by 
the onset of blurring of vision which would 
occur whenever the tension exceeded 30 mm. 
Hg. 

In the other instances (five cases) in which 
the effect of Cardrase could be compared 
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TABLE 1 
SUMMARY OF RESULTS WITH CARDRASE 


Effective- 


The Comparison with Dia- 
Name Diagnosis Dosage ones — mox (equal dosage) 
Tension 
A. B. Chronic simple glaucoma 62.5 mg. b.i.d. Good + 2x 
T. B. Chronic simple glaucoma 125. mg.b.id. Good + 1X 
M.M._ Chronic simple glaucoma 31 mg.q.4.h. Good + 
y Chronic simple glaucoma 62.5 mg. b.i.d. Good ++ 2X (or more) 
Chronic simple glaucoma 31 =mg.b.id. Poor 0 
W.G. Chronic simple glaucoma 62.5 mg. b.i.d. Good + 2x 
A. L. Chronic simple glaucoma 62.5 mg. b.i.d. Good 0 — 
i. &. Chronic simple glaucoma 62.5 mg. b.id. Good + 2x 
A. L. Chronic simple glaucoma 62.5 mg. t.id. Good ++ — 
M.C. Chronic simple glaucoma 62.5 mg. 4.i.d. Good + — 
S. M. Chronic simple glaucoma 62.5 mg. 2.i.d. Good + — 
i= Chronic simple glaucoma 62.5 mg. 4.i.d. Good + 2X (Surgery performed 
because of marked fluc- 
tuations of tension) 
G.N. Chronic angle-closure glaucoma 62.5 mg. b.i.d. Good ++ — 
T. B. Chronic angle-closure glaucoma 62.5 mg. b.id. Good ++ —_ 
oe Chronic angle-closure glaucoma 62.5 mg. 4.i.d. Good ++ on 
G. K. Secondary glaucoma (caused by 62.5 mg. 4.i.d. Good 0 _— 
peripheral anterior synechias) 
Secondary glaucoma 62.5 mg. t.i.d Poor 0 
(essen. atrophy of iris) 
F.W. Secondary glaucoma 31mg. b.i.d Poor + 1X (Diamox also was 
(dislocated lenses) poorly tolerated) 
B. L. Pigmentary glaucoma 62.5 mg. t.id. Good ++ — 
M.B. Congenital microphthalmia and 62.5 mg. t.id. Good + 1X 


glaucoma 


Not effective 0 
Moderately + 
Very effective ++ 


Dash indicates data for comparison not available. 


with that of Diamox, one tablet (125 mg.) 
of Cardrase appeared to be equivalent to one 
tablet (250 mg.) of Diamox. Cardrase was 
generally well tolerated. Only two patients 
had to discontinue its use because of side 
effects, especially nausea and weakness. Both 
patients previously had been unable to toler- 
ate even minute doses of Diamox (62.5 mg.). 
The side-effects produced by both drugs 
were similar. 

The present study corroborates the pre- 
viously reported findings that Cardrase is 
effective as a carbonic anhydrase inhibitor 
in doses approximately one-half those of 
Diamox, and has a tension-lowering action in 
glaucomatous eyes regardless of the nature 
or cause of the glaucoma. This action is 
similar to that of Diamox and in most cases 
appears to be twice as great. Symptoms of 


intolerance to the drug were noted in two out 
of 20 cases and these were similar to those 
experienced previously by the same patients 
when using Diamox. The symptoms disap- 
peared immediately upon discontinuance of 
the drug and left no after-effects. The ma- 
jority of the patients in this study have been 
using Cardrase for periods of six to 12 
months. No untoward effects attributable to 
the drug were noted in any of the patients. 
Mild paresthesias of the fingers and toes 
occurred in some patients at the beginning of 
treatment but disappeared later. 


SUMMARY 


1. Cardrase (6-ethoxybenzothiazole-2-sul- 
fonamide ), a new carbonic anhydrase inhibi- 
tor, is effective in lowering ocular tension 
in glaucoma. 
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2. Cardrase may be administered orally in 
dosages of 62.5 to 125 mg. two to four times 
daily. It is generally well tolerated and has 
shown no deleterious side effects. 

3. In 20 cases of glaucoma, including 
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chronic simple, angle-closure, and secondary 


glaucomas, Cardrase proved to be twice as 
potent and equally well tolerated as Diamox. 


667 Madison Avenue (21). 
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RECENT ADVANCES IN THE MANAGEMENT OF 
RETINAL DETACHMENT* 


GUILLERMO Picé6, M.D. 
Santurce, Puerto Rico 


The modern management of retinal de- 
tachment can fairly be said to date from 
1929. In that year Gonin’ established the 
importance of the retinal break in the patho- 
genesis of this process and also pointed out 
that successful therapy must be based upon 
closure of this opening. He had made the 
same points in an earlier paper, published 
in 1920, which had attracted little attention. 

A variety of methods have been devised 
to accomplish closure of the retinal tear, They 
include cauterization with the actual cautery, 
which Gonin employed; chemical cauteriza- 
tion by means of scleral trephinations ; dia- 
thermy; cathode electrolysis; and various 
surgical techniques. All of these methods 
have the same purposes, to close the tear in 
the retina by inducing a regional chorio- 
retinitis and to provide drainage for the sub- 
retinal fluid that prevents reattachment of 
the retina. Some supplementary procedures 
have also been devised, such as the injection 
of air or physiologic salt solution into the 
vitreous, in order to push the retina toward 
the treated choroid. 

All of the earlier methods devised to close 
the tear in the retina had some successes but 


*From the Department of Ophthalmology, Uni- 
versity of Puerto Rico School of Medicine. Pre- 
sented at the sectional meeting of the American 
College of Surgeons, New Orleans, Louisiana, Feb- 
ruary, 1957. 


there were a great many failures, all for 
the same reason, that the presence of vitreo- 
retinal adhesions prevented the retina from 
settling down and becoming reattached to 
the treated choroid. This has been repeatedly 
demonstrated by studies with the Hruby lens 
and the slitlamp, as well as by histologic 
studies on enucleated eyes from both human 
subjects and experimental animals. 

With the Hruby lens and the slitlamp it is 
often possible to visualize the adhesions and 
other vitreous changes responsible for the 
retinal break and of major importance in 
both the prognosis and the decision concern- 
ing the operation to be selected in each case. 

In 1950, Paton? commented on how little 
improvement had occurred in the surgical 
management of retinal detachment over the 
preceding several years. Since 1950, few 
fields of ocular surgery have witnessed more 
important advances. 


PREOPERATIVE STUDIES 

One reason for recent improvement in the 
results of surgery for retinal detachments 
has been more accurate localization of the 
tear before operation. Ophthalmoscopic lo- 
calization, with charting of all breaks, fixed 
retinal folds, and other details, is now recog- 
nized as essential for the success of surgery. 

In the past, although indirect ophthalmos- 
copy was widely used elsewhere, most sur- 
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geons in the United States confined their 
preoperative studies to the direct technique. 
In 1949, Arruga* pointed out the importance 
of employing both techniques in all cases. 
In general, he stated, the direct method is 
likely to be more useful in differentiating 
hemorrhages from retinal breaks and in com- 
paring differences in retinal elevation. The 
indirect method, on the other hand, permits 
examination of a larger field, and only by 
this technique can the periphery of the retina 
be examined. Stronger illumination is also 
possible with the indirect method. 

Schepens* also insists on the need for the 
indirect method in examination of the ora 
serrata, where, in his opinion, most breaks 
are located. The indirect stereoscopic oph- 
thalmoscope which he devised has increased 
interest in the indirect technique, as has his 
revival of Trantas’ technique of examining 
the periphery of the fundus. By this tech- 
nique, pressure is applied to the sclera in the 
region of the ora serrata, either on the eye- 
lids or directly. The scleral depressor which 
Schepens devised for this purpose (a small 
curved rod mounted on a thimble) is used 
in combination with his indirect ophthalmo- 
scope. 

SURGICAL TECH NIQUES 

Over the past several years, large series 
of cases have been published showing good 
results with the classical diathermy operation 
in 75 percent or more of all cases of retinal 
detachment. The desire for better results, 
however, particularly in cases in which the 
prognosis is poor, has led to the introduction 
of a number of new surgical techniques 
based on the principle of shortening the 
sclera. 


PENETRATING (FULL-THICKNESS) SCLERAL 
RESECTION 
A so-called penetrating type of operation 
designed to shorten the sclera was described 
by Miiller in 1903, but it had only a limited 
acceptance. The principle upon which it was 


based was sound, but because it was fre- 
quently associated with loss of vitreous and 
vitreous hemorrhages it was reserved for 
complicated cases, in which the outlook was 
practically hopeless. The operation was re- 
vived and revised by Lindner in 1933,° and 
good results have recently been reported 
with it by Pischel,® Vail,’ Borley,* and Kron- 
feld and Pischel® in this country. 

In 1949, Weve" described another pro- 
cedure for shortening the sclera, consisting 
of full-thickness reefing or infolding achieved 
by a running catgut suture placed intra- 
sclerally. The operation is concluded by the 
application of diathermy over the retinal 


break. 


LAMELLAR SCLERAL RESECTION 


Lindner," in 1946, described the operation 
of lamellar scleral resection, which he had 
devised as a matter of expediency: In a case 
in which he had planned to do a full-thick- 
ness resection, the sclera was so thin that 
the choroid was perforated with the initial 
dissection of the strip of sclera to be excised. 
He therefore removed the superficial layers 
and folded the scleral strip inward when the 
sutures were tied. In the six cases in which 
he used this technique, Lindner found that 
it simplified the shortening operation. Della- 
porta,”® in 1956, reported that Lindner had 
abandoned this operation because he found, 
in some cases which required reoperation, 
that the sclera had unfolded. Dellaporta™ 
himself, in 1951, had reported encouraging 
results with this method, and good results 
with lamellar scleral resection were also re- 
ported by Shapland,’* Paufique and Hugon- 
nier,”® and Berliner.'*® 

Lamellar scleral resection has undergone 
many modifications since it was first intro- 
duced, but the fundamental steps of the pro- 
cedure, which is preferably performed under 
general anesthesia, are as follows: 

A large conjunctival flap is dissected, with 
its base at the limbus. Good exposure is 
thus provided for the area of sclera to be 
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resected. One or more recti muscles are cut 
free from the sclera, the number depending 
upon the extent of the exposure necessary. 
Sutures of 4-0 chromic catgut are applied 
before the muscle is cut. 

The retinal breaks are localized by oph- 
thalmoscopy. While the surgeon focuses the 
light on the tear, his assistant applies gentle 
pressure to the sclera with a hook. The first 
application is made at the site at which the 
light shines through the sclera and the hook 
is moved until the depression which corre- 
sponds with the area of the tear is clearly 
evident to the surgeon. This area is then 
marked out by gentian violet applied on a 
cotton applicator or by the light application 
of a diathermy electrode. 

The extent of the strip to be resected is 
next marked off by parallel marks with the 
knife. Usually the area is three to four-mm. 
wide. Whether it is limited to a single quad- 
rant or extends over all four quadrants de- 
pends upon the number, size, and location 
of the retinal tears and the presence of other 
pathologic processes. As a rule, the resection 
is parallel to the equator and involves half of 
the circumference, though it may be neces- 
sary to extend the resection to include the 
entire circumference of the eyeball. 

The midpoint of the strip to be resected 
should correspond to the location of the 
retinal breaks or lie slightly posterior to 
them. In any event, all the breaks should be 
anterior to the resected sclera. 

The parallel horizontal lines which indi- 
cate the area to be resected are connected in 
the middle by an anteroposterior incision. 
Dissection is begun at this point. The outer 
four-fifths of the scleral lamella is freed 
with the knife, all that remains being a thin 
layer of light grayish tissue which practically 
corresponds to the lamina fusca. The edges 
are undermined as dissection is completed 
toward each side. Care must be taken not to 
carry the dissection too deep and risk per- 
forating the choroid. 

Mattress sutures of 4-0 black braided 
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silk are inserted through the lips of the re- 
sected area. Grieshaber needles are used, 
or threaded Davis and Geck needles, which 
are equally satisfactory. 

Light surface diathermy is then applied 
with a small ball or blunt electrode all along 
the area of lamellar scleral resection. Exces- 
sive electrocoagulation should be avoided ; 
this can be determined by the dark gray 
discoloration produced when the electrode 
is applied to the scleral lamella left in situ. 
Some surgeons apply additional diathermy 
anterior or posterior to the area of resection, 
but this is not necessary if the retinal breaks 
have been well localized and the resected 
area includes the tears or is posterior to 
them. 

Surface coagulation is next applied from 
the tips of the resected area of sclera to the 
ora serrata, in order to prevent extension of 
the retinal detachment if seepage of sub- 
retinal fluid should occur through any breaks 
which might remain open anterior to the 
area of scleral resection. 

Drainage of subretinal fluid is accom- 
plished by a small puncture with a needle 
or an electrode in the base of the resected 
area. To obtain complete evacuation of the 
fluid it may be necessary to enlarge the 
puncture with the tip of a lacrimal dilator. 

The mattress sutures are tied, thus closing 
the area in which the resection was per- 
formed and infolding the scleral lamella and 
the choroid left in this area. It may be 
extremely difficult, when an extensive resec- 
tion has been performed, to tie these if hy- 
potony is not present. In such cases it may 
be necessary to perform repeated paracente- 
ses of the anterior chamber, a procedure that 
is, however, not always harmless and that 
should be avoided when possible. The rectus 
muscles which were cut are reattached to 
their respective stumps or are recessed one 
or two mm., as may be necessary, to avoid 
postoperative muscular imbalance. Finally, 
the conjunctiva is closed with a continuous 
suture of 6-0 silk, 
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SCLERAL BUCKLING 

Schepens contributed several of the de- 
tails of the technique of lamellar resection 
just described. In 1955, at a symposium on 
retinal detachment in New York," he de- 
scribed another modification of the opera- 
tion, the implantation of a polyethylene tube 
1.5 mm. in diameter in the area of resection. 
The tube is invaginated with the choroid and 
the scleral lamella left in situ when the su- 
tures are tied, a more pronounced buckling 
thus being produced than when the operation 
is done without the tube. It is important in 
this technique that the midpoint of the area 
of excision be at the site of the retinal break 
(breaks) or just posterior to it. The opera- 
tion is concluded, as in lamellar resection, 
by the application of surface diathermy and 
the release of subretinal fluid. 

In 1956, Chamlin and Rubner" described 
another technique of scleral buckling under 
the name of lamellar undermining. The dis- 
sected strip of scleral lamella is left attached 
to the base of the scleral groove along a one- 
mm. area in the center and is infolded when 
the sutures are tied. These observers found 
experimentally that the scar thus produced 
is firmer than the scar produced in the tube 
technique, apparently because the raw scleral 
surfaces tend to encourage scar formation 
and discourage the tendency of the tissues to 
unfold. 


SCLERAL OUTFOLDING 

Everett’s'® technique for scleral shorten- 
ing, which was described in 1955, was not 
original with him, as he thought; a similar 
operation had been developed independently 
by Castroviejo.” The procedure consists of 
the formation of an external fold of sclera 
by the application of mattress sutures, the 
extent and location of the fold being deter- 
mined by the state of the retina and vitreous. 
The globe is decompressed, several times if 
necessary, by release of the subretinal fluid 
through penetrating diathermy punctures. 
The sclera is then raised by means of two 
forceps of the Lester type, and mattress 
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sutures are introduced to create a fold of the 
desired length. Diathermy is ajplied around 
the fold, to produce a chorioretinitis. The 
folded sclera distal to the sutures is excised 
with scissors after the fold has been com- 
pleted. 

In his original technique, Everett sepa- 
rated the choroid from the sclera by intro- 
ducing a spatula through a small scleral 
incision before introducing the sutures. 
Later,” he eliminated this step. In experi- 
mental studies on rabbits, he had observed 
that choroidal hemorrhage was more fre- 
quent in this operation than in lamellar re- 
section and the polyethylene-tube technique, 
and he concluded that it was the separation 
of the sclera and choroid by the spatula 
which was responsible for the bleeding. His 
experimental studies showed that the intro- 
duction of the spatula was not really neces- 
sary, since it was possible to determine with- 
out it that the choroid had been separated 
from the scleral fold. 

In 1956, Castroviejo” modified his opera- 
tion of scleral outfolding by employing metal 
clips instead of sutures to hold the scleral 
fold. He emphasized that this technique was 
still in the testing stage. The results he 
had obtained with it in five cases, in most 
of which the prognosis was unfavorable, 
compared favorably with results obtained 
by other, more complicated, scleral shorten- 
ing operations. There was, however, a per- 
sistent conjunctivitis, which did not respond 
to antibiotics or cortisone, in two cases, and 
he feared that it might have been induced by 
the use of the clips. 


VITREOUS IMPLANT 


In 1956, Shafer®* suggested the addition to 
the classical diathermy operation of another 
step, the injection of sterile human vitreous 
into the vitreous chamber. The injection is 
carried out by means of an 18-gauge needle 
through a sclerotomy at the pars plana; the 
incision is closed by mattress sutures after 
the injection is completed. The vitreous used 
could more correctly be described as a vitre- 
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ous aspirate. It is not the usual jellylike 
vitreous but a clear, transparent, oily fluid. 
Shafer believes that this vitreous is retained 
long enough to keep the amount of vitreous 
at the normal level (that is, the volume 
before detachment of the retina), while air 
and saline solution injected for this purpose 
are absorbed within a few days. 

Shafer’s observation that fixed retinal 
folds and vitreous bands frequently disap- 
pear after a vitreous implant may be of great 
significance. It suggests the possible presence 
in the injected vitreous of some factor which 
destroys the vitreoretinal bands presumably 
responsible for the detachment. Whatever 
the explanation, Shafer’s results were good 
in a number of cases in which other tech- 
niques had failed. 


CRITIQUE OF SURGICAL TECHNIQUES 


An analysis of the literature of scleral 
shortening operations indicates that lamellar 
scleral resection is the most widely favored 
procedure, whether it is performed with or 
without the added step of scleral buckling 
with a polyethylene tube. With the present 
emphasis upon vitreous traction as the cause 
of retinal detachment,”* it seems logical to 
treat unfavorable cases by a procedure which 
will bring the treated choroid to the detached 
retina and thus nullify the traction effects of 
vitreoretinal adhesions. The objective of both 
procedures is the same, to form an internal 
fold composed of treated choroid and scleral 
lamella; the use of the polyethylene tube 
simply adds bulk to the fold. 

Dellaporta** confirmed this observation in 
experimental studies on dogs. He also 
showed mathematically that the increase of 
volume produced in the interior of the eye 
by the buckling operation is considerably 
greater than the increase which occurs in 
lamellar resection. Everett’s** experimental 
studies in rabbits are to the same effect, 
though he thought that a more long-lasting 
reduction in the scleral area was produced by 
his outfolding operation. The obvious dis- 
advantage of his technique is the absence of 


the beneficial effects produced by inward 
protrusion of the sclerochoroidal wall toward 
the detached retina. This effect is present in 
both of the other types of scleral shortening 
which have been discussed. 

For the present, and until reports of much 
larger series are available, the ophthalmic 
surgeon must make his own decision about 
the technique he employs. Possibly the 
smaller infolding of the sclerochoroidal wall 
secured in lamellar resection alone may be 
sufficient in the cases in which the retina 
is not pulled too far away from the choroid. 
The buckling operation, however, seems in- 
dispensable in cases in which the separation 
is more extensive. Probably the tendency for 
the fold to disappear in both operations is 
not a very important factor in the end re- 
sults. By the time this has occurred, weeks 
or months after the fold has been formed, 
the chorioretinal scar should be so firm that 
redetachment will not occur. 


INDICATIONS FOR SCLERAL SHORTENING 


The classical diathermy operation is now 
usually reserved for cases in which the retina 
settles back into position after three or four 
days of rest in bed and in which examination 
with the ophthalmoscope and slitlamp shows 
no evidence of vitreous traction. While there 
may still be some disagreement concerning 
all the indications for scleral shortening, a 
certain number are well established: 

1. Inability of the retina to settle back 
reasonably well after several days of im- 
mobilization in bed with both eyes covered. 
There are three possible causes, vitreous 
traction, the inability of the choroid to 
absorb the subretinal fluid, and the presence 
of numerous large retinal tears. 

Schepens* has given an excellent descrip- 
tion of the fundal changes in retinal detach- 
ment which provide evidence of traction by 
vitreoretinal adhesions. The first proof is 
the presence of fixed folds which do not 
undulate as the eye is moved and do not 
flatten out with bedrest. They are frequently 
observed as circular folds in the equatorial 
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region or as starshaped folds in any area of 
the fundus. The second proof of traction is 
the occurrence of massive vitreous retraction. 
When the whole retina is detached, fixed 
folds radiate from the disc. The third proof 
is the presence of tears with rolled-up, con- 
vex edges; these folds, like fixed folds, do 
not flatten out with bedrest. If the diathermy 
operation is done in the presence of any of 
these three findings, the retina will remain 
detached even if the subretinal fluid is 
drained or if air or saline solution is injected 
into the vitreous. 

If there is a suspicion that failure of the 
patient to improve on strict bedrest is due 
to inability of the choroid to absorb the sub- 
retinal fluid, a penetrating puncture may be 
done at the beginning of the classical dia- 
thermy operation, for drainage purposes. If 
observation with the ophthalmoscope then 
shows a considerable diminution of the de- 
tachment, the diathermy operation may 
safely be proceeded with, Otherwise, a lamel- 
lar scleral resection is indicated, with or 
without introduction of a polyethylene tube. 
The surgeon must bear in mind, however, 
that the hypotony produced by early drain- 
age of the subretinal fluid may make the 
other steps of the classical diathermy opera- 
tion difficult, as well as the performance of 
scleral resection. 

2. Aphakia. It is now well known that the 
prognosis in retinal detachment is worse in 
an aphakic patient, especially if vitreous is 
lost at operation. In these cases, vitreous 
bands are apparently responsible for the 
pull on the retina and its subsequent detach- 
ment; this is true even if there has been no 
vitreous loss. If the retina settles back with 
bedrest, the classical diathermy operation 
may be successful. If it does not, the pre- 
sumption of vitreous retraction or traction 
is so strong that a scleral shortening opera- 
tion is indicated, preferably by the buckling 
technique. 

3. High myopia. The prognosis in these 
cases is usually poor because degenerative 
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retinal and vitreous changes frequently ac- 
company retinal detachment. A _ scleral 
staphyloma may also form. Better results are 
obtained in such cases by one of the scleral 
shortening operations than by diathermy. 

4. Multiple retinal breaks. These are 
usually associated with degenerative atrophic 
changes in the retina and are better treated 
by the walling off accomplished by a shorten- 
ing operation than by the usual multiple ap- 
plications of diathermy to the tears. 

5. Large peripheral breaks or disinser- 
tions. These should always be treated by a 
scleral shortening operation. 

6. Retinal detachments following pene- 
trating wounds, intraocular foreign bodies, 
or vitreous hemorrhages. In these cases trac- 
tion by vitreous bands is usually responsi- 
ble for the detachment, and the chances of 
success are better with a shortening opera- 
tion. 

7. The necessity for reoperation. When a 
previous, competently performed diathermy 
operation has failed, it is reasonable to as- 
sume either that this type of operation was 
not indicated originally or that the diathermy 
application has produced changes in the 
vitreous and retina which require scleral 
shortening. The shortening operation, un- 
fortunately, is more difficult as a secondary 
than a primary procedure because of the 
scleral and choroidal changes produced by 
the previous coagulation, and both perfora- 
tion and loss of vitreous are distinct possi- 
bilities. 


PREOPERATIVE AND POSTOPERATIVE 
MANAGEMENT 


Most ophthalmologists continue to apply 
bandages to both eyes, or at least to pre- 
scribe pinhole glasses, and to immobilize the 
patient in bed for 48 hours or more before 
surgery for retinal detachment. Schepens” 
permits his patients to be ambulatory and 
does not occlude the eyes. He believes that 
flattening of the detachment before a buck- 
ling operation is undesirable because it may 
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diminish the quantity of subretinal fluid pres- 
ent and thus make the procedure both more 
difficult and less effective. 

There are wider differences of opinion 
about postoperative management.’ The great 
majority of ophthalmologists (of whom I am 
one) continue to be conservative. They keep 
both eyes bandaged and keep the patients 
recumbent in bed for at least 14 days; they 
then permit them to sit up in bed at intervals 
for the next week. When the patients become 
ambulatory, pinhole glasses are prescribed. 
Arruga®® and Shipman* both regard this 
as the ideal routine. 

Graham Clark,"’ on the other hand, keeps 
his patients in bed for only a day. The eyes 
are bandaged for six days, and pinhole 
glasses are worn for a month after opera- 
tion. His theory is that the chief factor that 
promotes separation of the retina is the 
movements of the eye ; the essential consider- 
ation, therefore, in the prevention of re- 
detachment is not immobilization of the body 
but immobilization of the eyes only. 

Schepens” considers that the use of an 
eye bandage and maintenance of bedrest are 
not necessary for more than four to eight 
days after a buckling operation, though more 
caution is necessary after the classical dia- 
thermy operation. When the patient who has 
undergone a buckling operation becomes am- 
bulatory, he wears dark glasses but not pin- 
hole glasses. 

In my own opinion,?’ immobilization for 
14 to 21 days after operation does not seem 
excessive if one recollects the effects of elec- 
trocoagulation on the choroid from the initial 
formation of the choroidal exudate to the 
initial formation of a firm chorioretinal scar. 
It may be that Clark is correct and that im- 
mobilization of the eyes, without immobili- 
zation of the head and neck, is sufficient to 
prevent redetachment of the retina in the 
postoperative period. Schepens’ buckling 
operation facilitates the formation of chorio- 
retinal adhesions and healing because it 
achieves a closer approximation of the cho- 
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roid to the retina than is accomplished in the 
diathermy operation. Perhaps, therefore, the 
four to eight days of bedrest which he ad- 
vises is really sufficient when his technique 
is used, 

On the other hand, the principles of 
wound healing remain the same, regardless 
of the surgical technique employed, and it 
requires almost 14 days for a firm chorio- 
retinal scar to form. It therefore seems en- 
tirely reasonable to assume that even better 
results might be obtained with the scleral 
buckling operation than are now being 
achieved if the usual conservative policy of 
postoperative immobilization were univer- 
sally practiced. Only the comparative study 
of large series of cases will produce the final 
answer concerning the optimum period of 
immobilization of eyes and body after sur- 
gery for retinal detachment. 


SUMMARY 


The modern management of retinal de- 
tachment began in 1929, with the demonstra- 
tion that the retinal break was fundamental 
in the pathogenesis of the condition and 
that successful therapy must be based upon 
closure of the tear. 

Preoperative ophthalmoscopic localization 
of the tears explains part of the recent im- 
provement in surgical results. Both the 
direct and the indirect techniques should be 
employed. 

Good results are still being obtained with 
the classical diathermy operation in 75 per- 
cent or more of all retinal detachments. A 
number of surgical techniques, all based on 
the principle of shortening the sclera, are 
now available for use in cases in which the 
prognosis is poor or in which, for other 
reasons, the diathermy operation is not likely 
to be successful. 

The most popular of these new operations 
is lamellar scleral resection, which is often 
performed with an added step, scleral buck- 
ling produced by the use of a polyethylene 
tube. This procedure is logical because it 
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brings the treated choroid to the detached 
retina and thus nullifies the traction effects 
of vitreoretinal adhesions. The combined 


operation seems essential in extensive sepa- 
rations. 
Although some ophthalmologic surgeons, 


retinal detachment, conservatism still seems 
wisest, in view of the 14-day period neces- 
sary to achieve wound healing, regardless of 
the technique employed. 

The indications for scleral shortening are 
presented, and a standard technique is de- 


scribed. 
Avenida Ponce de Leon, 654. 


for apparently good reasons, are shortening 
the period of bedrest after surgery for 
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The purpose of this communication is to 
report a simple procedure which we have 
found valuable in breaking up the inhibi- 
tions of a visual image in patients with 
strabismus. 

The fact that normal eyes work harmoni- 
ously to effect binocular vision forces one 
to postulate the existence of some mecha- 
nisms which keep the eyes “associated.” It 
has been known since Mueller’s time that 
the two maculas, the points of sharpest vi- 
sion in the retinas, are likewise the points 
for the best accomplishment of binocular 
vision—in other words, are corresponding 
retinal points. It is also generally believed 
that in the normal individual with parallel 
visual areas, there is similar correspondence 
between the perimacular and peripheral re- 
tinal areas of the two eyes. On this basis of 
normal retinal correspondence, one explains 
diplopia on the assumption that “the same 
image falls on two retinal points which do 
not correspond.” Even though there are con- 
flicting opinions, such as the theory of the 
areas of Pannum, nevertheless the theory of 
normal retinal correspondence is the one 
most generally accepted to explain binocular 
vision. 

Duke-Elder specifies that the patient with 
strabismus may choose among the following 
possibilities: 

1. May accept the strabismus as a psycho- 
logic diplopia. 

2. May suppress one visual image, which 
is the case in the majority of such patients. 

3. May adjust the visual axis, as in 
heterophorias and convergence insufficien- 
cies. 

4. May develop anomalous retinal cor- 
respondence, as do many nonconcomitant 
strabismus patients. 


* From the Department of Ophthalmology of the 
University of Uruguay Medical School. 
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Thus inhibition and the development of 
anomalous retinal correspondence are the 
principal ways chosen by the strabismus pa- 
tient to eliminate diplopia. 

Inhibition, neutralization, and suppression 
are terms of equal value and they represent 
the same phenomenon. It was Javal who, 
speaking of neutralization, defined it as an 
“inhibitory act that permits us to ignore 
certain disagreeable impressions in vision, 
and especially unfavorable impressions in 
binocular vision.” Despite various theories 
and suggestions, the mechanism, the nature, 
the development, and the locus of inhibition 
are still unknown. It is recognized, how- 
ever, that inhibition of a visual impression 
may be a fundamental part in the act of 
normal vision, especially in the stage of 
perceptual integration of images (Sherring- 
ton). In ocular dominance, the visual image 
of the nondominant eye may confuse rather 
than reinforce the visual impression and so 
be inhibited. It is also recognized that in 
the suppression of the so-called physiologic 
diplopia and in peripheral diplopia one vis- 
ual image is inhibited. However, these ex- 
amples of suppression of an image in nor- 
mal binocular vision do not give information 
on the mechanism or the locus of the phe- 
nomenon. Further, it is possible that these 
examples of physiologic inhibition in normal 
binocular vision may not be analogous to the 
visual inhibition in strabismus. 

Even if one accepts the premise that the 
mechanism of normal physiologic inhibition 
and that of individuals with strabismus is the 
same, this does not tell the locus of the 
phenomenon. Tschermak, Bielschowsky, 
Braun, Duke-Elder, and many others believe 
the phenomenon is a psychic process. Harms 
and others believe the site of the inhibition 
is peripheral and begins in the ganglion 
cells of the retina although they admit that 
the hypothesized supercortical “centers of 
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sensorial fusion” are probably the place 
where the “union of the impressions that 
produce binocular vision” take place, and 
that from these centers there arise the inhibi- 
tory impulses which are conducted to the 
periphery by centrifugal fibers. 

Whatever may be the mechanism, nature, 
development, and locus of visual inhibition, 
in the daily clinic where many strabismus 
patients are treated, it is a very difficult 
phenomenon to overcome. The loss of time, 
which may extend over months, frequently 
results in abandoning orthoptic training 
and may occasionally result in premature 
operation for the strabismus. In the orthop- 
tic clinic of the University of Uruguay Hos- 
pital in Montevideo, we have found the 
following simple procedure most useful in 
overcoming the inhibition of strabismus. 


PROCEDURE FOR THE SUPPRESSION OF 
INHIBITION 


The procedure which we have found for 
the suppression of inhibition, be it peri- 
pheric, paramacular, or macular, is to in- 


still drops of physiologic salt solution in the 
eye with the suppression 30 seconds before 
initiating the orthoptic work. The suppres- 
sion of the inhibition is very rapid, before 
there is any time for the drugs to exert any 
specific action. 

The drops are given in the same way as 
a collyrium ; neither the temperature nor the 
number of drops instilled appear to have 
any influence. 

This simple procedure was always suc- 
cessful. The results in 20 patients with dif- 
ferent types of strabismus may be summed 
up in the following manner: 

In 19 patients there was paramacular and 
macular suppression. In one case the inhi- 
bition was in the peripheral retina. Eso- 
tropia was present in 14 of these 20 pa- 


W. ISOLA AND BERTA STARK 


tients. All patients were seen several times. 
In some of them the suppression of the 
inhibition remained permanent, that is, per- 
sisting after the exercises with the amblyo- 
scope. 

In these patients there was anomalous 
correspondence in 13 cases determined on 
the amblyoscope. In two of these cases 
normal retinal correspondence was obtained 
by this simple procedure. 

In a second series of 50 strabismus pa- 
tients, this same procedure was followed, 
with the exception that one-percent pilocar- 
pine solution was substituted for the normal 
saline. The same inhibition of suppression 
was observed, and it was our impression 
that this beneficial effect came on 
quickly and was somewhat more permanent 
when pilocarpine was used. 


more 


CONCLUSIONS AND SUMMARY 


In all 20 patients with peripheric and 
macular inhibition treated to date, the inhi- 
bition was overcome by the simple proce- 
dure of placing normal saline in the con- 
junctival sac immediately before orthoptic 
exercises. 

The suppression of the inhibition is so 
rapid that it can only be explained as a 
reflexive nervous mechanism. 

If this is correct, it makes one doubt 
the existence of corresponding retinal points 
or corresponding retinal zones. It is easier 
to explain this sudden suppression of inhi- 
bition on the assumption of a central sub- 
cortical zone of visual projection, which is 
subject to reflex nervous impulses. 

We believe that the technique here re- 
ported to eliminate the inhibition of visual 
impulses presents a real step forward in the 
technique for treatment of strabismus. 

Department of Ophthalmology, Univer- 

sity of Uruguay Medical School. 
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This year a great hospital is celebrating 
the 125th anniversary of its founding. In 
Philadelphia, on April 2, 1832, the corner- 
stone was laid for the first hospital in the 
United States devoted solely and completely 
to the care of the human eye. And now, 125 
years later, the Wills Eye Hospital is the 
largest hospital of its kind in America. 

Milestone anniversaries are the tradi- 
tional times for examination and evaluation 
—appraisals and reappraisals. Under the 
powerful and uncompromising lens of the 
microscope of self-scrutiny, the record of the 
Wills Eye Hospital has made everyone as- 
sociated with it, and the city that supports 
it, both proud and grateful. Today’s resident 
at the Wills, as he takes a long backward 
look into the history of the hospital, cannot 
help but be inspired by the achievements 
of the physicians who have preceded him. 
He is training at an institution which initi- 
ated, developed, and perfected operative tech- 
niques and medical treatments which have 
been adopted throughout the world as stand- 
ard procedures in the care of the human 
eye. 

In 1831, the city administration in Phila- 
delphia passed an ordinance permitting the 
city to administer the estate of James Wills, 
Jr., a wealthy Philadelphia Quaker who had 
left almost his entire fortune for the estab- 
lishment of “The Wills Hospital for the 
Indigent Blind and Lame.” For $20,000.00 
a lot was purchased extending from Sassa- 
fras Street (now Race Street) to Cherry 
Street, and from Schuylkill Fourth (now 
19th) to Schuylkill Fifth (18th Street). The 
cornerstone was laid April 2, 1832, and the 
hospital was opened on March 3, 1834 
(fig. 1). 

Appointed this first year, Isaac Parrish, 
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Fig. 1 (Leopold). Wills Eye Hospital: The 
original building. 


Squier Littell, Isaac Hays, and George Fox 
were the first attending surgeons at the 
Wills Hospital, the first of a list that now 
numbers 59 (table 1). All four of these sur- 
geons were men of unusual attainments, and 
many of their accomplishments have never 
been excelled in Philadelphia medicine. Suc- 
ceeding the first staff came a group of gen- 
eral surgeons, most of whom were on the 
staff of the Pennsylvania Hospital and 
used the Wills Hospital to perfect their eye 
surgery. All of these men were able, if not 
superior, ophthalmic surgeons. 

By 1860 in Philadelphia, the practice of 
general surgeons devoting some of their 
time to ophthalmology was becoming a thing 
of the past, and ophthalmology as a specialty 
was developing into a science on a firm basis 
of its own. Partly responsible was the dis- 
covery of the ophthalmoscope in 1851. Also 
about this time came the tremendous con- 
tributions to ophthalmology of Albrecht von 
Graefe, Von Helmholtz and Donders, and 
the use of general anesthesia. Modern 
ophthalmology was now a separate branch 
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TABLE 1 
ATTENDING SURGEONS: WILLs Eye HospitaL 


Name Date Name Date Name Date 


Isaac Parrish 1834-1852 William Thomson 1872-1877 . Milton Griscom 1917-1943 
Squier Littell 1834-1864 A. Douglas Hall 1872-1893 rank C. Parker 1919-1949 
Isaac Hays 1834-1854 Richard Levis 1872-1874 Thomas B. Holloway 1919-1924 


George Fox 1834-1849 George Strawbridge 1873-1890 B. F. Baer, Jr. 1924-1938 
John Neill 1849-1852 Henry S. Schell 1877-1890 Thomas A. O’Brien 1924-1941 
Edward Hartshorne 1852-1859 Frank Fisher 1890-1916 Leighton F. Appleman 1924-1939 
F. W. Sargent 1852-1857 Charles A. Oliver 1890-1911 Francis Heed Adler 1933-1936 
Addinell Hewson 1854-1861 Samuel D. Risley 1890-1917 Louis Lehrfeld 1937-1952 
William Hunt 1857-1864 Edward Jackson 1890-1898 Warren S. Reese 1938-1957 
Thomas G. Morton 1859-1864 Conrad Berens 1893-1914 Carroll R. Mullen 
George C. Harlan 1861-1864 William Thomson 1896-1902 ames S. Shipman 1939- 
A. Douglass Hall 1864-1872 John W. Croskey 1897-1900 <dmund B. Spaeth 1939-— 
Richard J. Levis 1864-1872 P. N. K. Schwenk = 1898-1924 William J. Harrison 1939-1953 
D. Hayes Agnew 1768-1868 McCluney Radcliffe 1901-1924 Isaac S. Tassman 1939- 
George C. Harlan 1868-1901 S. Lewis Ziegler 1901-1916 Wilfred E. Fry 1943- of 
Ezra Dyer 1872-1873 William Zentmayer 1901-1928 P. Robb McDonald 1949- Hi 
H. Ernest Goodman 1872-1896 Wm. Campbell Posey 1902-1919 Irving H. Leopold 1952- ca 
Peter D. Keyser 1872-1897 Paul J. Pontius 1907-1932 Patrick J. Kennedy 1953- in 
William F. Norris 1872-1907 William M. Sweet 1911-1919 Edward J. Deneslly 1957- 
William W. McClure 1872-1901 Burton Chance 1916-1933 
of medical science, and the first full-time Herman Knapp of New York. In succeed- 
specialists were elected to the Wills Hospi- ing years, at least six members of the Wills 
tal staff. Hospital staff have filled this position. The 
After the Civil War (every member of American Academy of Ophthalmology and 
the Wills Staff saw some active service) the Otolaryngology was organized in 1896. Its 
growth and development of the Wills was _ first president was Dr. Edward Jackson, 
rapid, Its management was now vested in a once a member of the Wills staff. 
newly created Board of Directors of City During the period of from 1870 to 1900 
Trusts, its staff was enlarged, and the con- graduate schools in medicine began to be 
tributions of its members to medical litera- established in America, and a member of the 
ture was impressive. Wills Staff, Dr. R. G. Levis, was the first pe 
The creation of the American Ophthal- president of the Philadelphia Polyclinic and st 
mological Society in 1864 gave impetus to College for Graduates in Medicine, founded A 
the formation of other ophthalmological so- in 1883. Courses of three months were de- A 
cieties. Several men, at one time associated manded of each student, and the essentials w 
with the Wills Eye Hospital, have been in ophthalmology were fully covered in that H 
president of the American Ophthalmological period. Part of this graduate work was ce 
Society. These include William Norris carried on at the Wills Hospital. Subse- H 
(1885-1889), Dr. Samuel Risley (1908), quently, the school was merged with the 
Dr. Edward Jackson (1912), Dr. George E. University of Pennsylvania and became the ni 
deSchweinitz (1916), Dr. William M. nucleus of its Graduate School of Medicine. st 
Sweet (1922), Dr. William Zentmayer As an adjunct for clinical teaching, prob- ge 
(1927), Dr. William Campbell Posey ably no other hospital in America has played Ww 
(1930), and Dr. Thomas Holloway (1933). a more important part or exerted greater th 
The Section on Ophthalmology of the Col- influence in the teaching of ophthalmology 1 
lege of Physicians of Philadelphia was or- than the Wills. Lectures were- begun there th 
ganized in 1870. In 1878 the Section on as early as 1839, instigated by Isaac Par- y 
Ophthalmology of the American Medical rish. Dr. Fox delivered clinical lectures un- 1 
Association was initiated, headed by Dr. til his retirement in 1854. In 1867 the board y 
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THE WILLS OPHTHALMIC HOSPITAL, 


Race Street, between Eighteenth and Ninctcenth Sts., Philadelphia. 


A Course or Lecrunes, Divacric axp Cxrxicat, ox Scaucery, will 
be given at the Hospital during the months of November, December, and January, 
on Saturday evenings, between 8 and 10 o'clock. 

The course will embrace all of the important branches of Ophthalmic Science, and 
will include the Anatomy end Pathology of the Eye, the Physiology of Vision, the Re- 
fraction and Accommodation of the Eye, the Use of the Ophthalmoscope, and the Opera- 
tive Surgery of the Eye. 

The large Clinics of the Hospital will afford abundant opportunities for the demon- 
Stration of the General Diseases, Optical Defects, and Operative Surgery of the Eye. 

Each member of the class will be afforded instruction in the Use of the Opbthal- 
moscope, and in the practice of Operations on the Cadaver. 

The Diagnosis of the Optical Defects which produce Long, Short, or Weak Sight, 
Astigmatiem, Strabismus, etc., and their Correction by the Scientific Use of Glasses, 
will be illustrated by apparatus and Clinical demonstration. 


Fig. 2 (Leopold). Advertisement 
of early lectures in the Wills Eye 


Hospital, appearing in the Ameri- 


can Journal of Medical Sciences, 
in 1869 and in 1873. 


Operative and Clinical Surgery of the Eye. 


Dottans. 
R. J. Levis, M. D., 8. W. cor. Arch and 13th Sts. 


Anatomy of the Eye, and Ophthalmoscopy. 


Gro. C. Hantax, M.D., 1806 Chestout St. 


Physiology of Vision, Refraction, and General Diseases of the Eye. 


PRACTICAL OPHTHALMOSCOPY. 


Ezra Dren, M.D., 1429 Walnut St. 


EVENING DEMONSTRATIONS WITH THE OPHTHALMOSCUPE. 


Wills Hospital, Race above 18th Street, Phila. 


A Fifth Course will begin early in April, in the Operating-Room of the Hospital, 
and will be continued weekly until the first of July. . 


It will be the aim of the Tot to give the student ery knowled 


of the 
Di of D of the Internal 


use of the Ophth 


the 
with this view especial care vu be taken that the observations are verified by 
member of the class. 


“ye, and 
each 


The special studies will be the Natural and Morbid Appenrances of the Uptic Nerve, 
the Retima, Choroid, Vitreous Humor, and the various degrees of Lenticular Opacity. 
For iilu trationeand comparison the best and most recent foreign colored drawings 


passed a by-law to continue lectures of the 
staff to visiting physicians and students. 
Appearing as an advertisement in the 
American Journal of the Medical Sciences 
were the courses of lectures at the Wills 
Hospital given by Dr. Hall. In 1873 similar 
courses were advertised by Dr. Levis, Dr. 
Hall, and Dr. Dyer. 

Residents at the Wills were first desig- 
nated as medical residents, later as resident 
surgeons. There was only one resident sur- 
geon at a time until 1892, when the number 
was increased to two. This was increased to 
three in 1914, to four in 1924, to five in 
1928, to six in 1931, and at the present time 
there are 14. The term of service was one 
year until 1867, when it was made six 
months; in 1870 it was again made one 
year; in 1915 it was made 18 months, in 


are provided. Apply to A. D. WALL, M. D., one of the to Wills Tospital, 
Fee Tex 623 Spruce Street.” 


1924, 16 months, and in 1928, 17 and a half 
months, It is now a two-year residency. To 
date 289 residents have been trained. 

The literature devoted to ophthalmology 
during the 125 years of the existence of the 
Wills Hospital has been enormous. The first 
journal devoted largely to ophthalmology 
was the Journal fiir Chirugie und Augen- 
heilkunde, published in Germany in 1820 by 
Carl Ferdinand von Graefe and Philip von 
Walther, but publication lasted only 20 
years. The Annales d’Oculistique, edited by 
Cunier of Brussels in 1838, is still in exist- 
ence and is the oldest eye journal in the 
world. The first American publication was 
Tue AMERICAN JOURNAL OF OPHTHALMOL- 
ocy, published in 1854. The Archives of 
Ophthalmology appeared in 1869, the Oph- 
thalmic Record in 1891, the Annals of Oph- 
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thalmology in 1892, In 1918, Dr. Edward 
Jackson of Denver, Colorado, a former sur- 
geon at the Wills, amalgamated six ophthal- 
mologic publications and founded the present 
third series of THe AMERICAN JOURNAL OF 
OPHTHALMOLOGY. After the death of Her- 
man Knapp in 1900, the Archives of 
Ophthalmology was continued by his son, 
Arnold Knapp, and taken over by the Ameri- 
can Medical Association in 1928. Dr. Wil- 
liam Zentmayer, emeritus attending surgeon 
of the Wills staff is an editor, and Dr. Fran- 
cis Heed Adler, formerly attending surgeon 
of the Wills Hospital staff and now con- 
sultant to the hospital, is editor-in-chief of 
the Archives of Ophthalmology. He is pres- 
ently professor of ophthalmology at the 
School of Medicine of the University of 
Pennsylvania. 

By 1930 the old Wills Hospital building 
was no longer adequate. During the one 
year of 1930 there were 24,940 cases treated 
there. Accordingly, in June, 1930, the entire 
property was sold to Mr. Cyrus H. K. Cur- 
tis for $1,100,000 and in March, 1931, 
ground was acquired at the northwest corner 
of 16th and Spring Garden Streets, the 
present site of the Wills Eye Hospital. 

The present Wills Eye Hospital built in 
1932 (fig. 3) has 244 beds, all for ocular 
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pital: The present building. 


patients only. In 1932 private facilities were 
included in the new buildings so that the 
attending staff would be able to concentrate 
its efforts at the institution. Additional pri- 
vate rooms were addded in 1955, as the 
nurses moved from the hospital into their 
own apartment building adjacent to the hos- 
pital. 

The first hospital could accommodate 20 
patients, and the dispensary service was 
started in 1839. Wills Hospital now sees 
approximately 14,663 out-patients (in addi- 
tion to nearly 11,000 emergency cases) and 
5,144 in-patients each year. In 1956, 87,904 
out-patient visits were made and 60,339 in- 
patient days of service were rendered ; 5,386 
operations were performed. 

The staff now includes 85 ophthalmolo- 
gists and 29 ancillary medical personnel. The 
patients in this institution have available 
for their needs consultants in all branches of 
medicine. The institution has its own de- 
partment of internal medicine and its sub- 
division of cardiology, allergy, immunology, 
hematology, and so forth; department of 
pediatrics, department of dermatology, 
radiology, otorhinolaryngology, and neurol- 
ogy. Residents and fellows from other in- 
stitutions in the area spend considerable 
time at the Wills Eye Hospital learning 


Fig. 3 (Leopold). Wills Eye Hos- 
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THE WILLS EYE HOSPITAL 


neuro-ophthalmology and ocular problems 
associated with dermatology. 

Students have used these facilities almost 
since its inception. At present the medical 
students of Jefferson Medical College are 
taught clinical ophthalmology here and the 
ophthalmic student physicians of the Gradu- 
ate School of Medicine of the University of 
Pennsylvania spend many hours each week 
under the guidance of the staff, seeing and 
learning from the tremendous number of 
ocular problems encountered. 

At all times the teaching members of the 
Wills Hospital staff have attempted to fulfill 
their duty to the student but also take care 
of and safeguard the interests of the pa- 
tient. It is evident that, although this institu- 
tion commenced mainly tor the care of the 
visually impaired patient, it has become over 
the years an important teaching hospital as 
well. 

It became apparent that this institution 
that had contributed so much to the care of 
the visually handicapped patients and to the 
clinical teaching of ophthalmology for so 


many years had much to offer in the field 
of clinical and basic research. Research work 
done in close proximity to teaching wards 


and clinics offers mutual stimulation to 
clinician, patient, student, and research scien- 
tist. Laboratories of clinical research should 
be associated with hospitals, because pa- 
tients are required for these studies, and it 
is here, not in medical school buildings, that 
one finds patients. A patient benefits, for 
he stands his best chance to receive help in a 
clinic and hospital where the illness from 
which he is suffering is under intensive 
research study. Patients today are aware of 
this and seek out institutions that offer this 
combined type of facility. Research im- 
proves the quality of care the patient re- 
ceives. 

For these reasons, a research department 
under the direction of Dr. Irving H. Leo- 
pold was started in 1949 and a research 
laboratory devoted to investigations in oph- 
thalmic dysfunctions was formally dedicated 


Fig. 4 (Leopold). Wills Eye Hospital: The 
research laboratory. 
in 1950 (fig. 4). This now consists of de- 
partments of ocular biochemistry, micro- 
biology, pathology, and physiology. The 
research staff includes 20 full-time investi- 
gators. 

For many years the Wills Hospital has 
been a training ground for ophthalmic nurs- 
ing. The nurses trained here are all graduate 
nurses from other institutions all over the 
world. 

Individuals who have received all or some 
of their ophthalmic training at the Wills 
Hospital have joined medical school staffs 
throughout the United States and the world. 
Many of these have become the heads of the 
Departments of Ophthalmology in medical 
schools so that directly and indirectly this 
institution has and continues to contribute 
in a considerable degree to ophthalmic train- 
ing. 

SUMMARY 


In 1832 a hospital was started that has 
since taken care of millions of patients 
with ocular problems; has trained nurses, 
residents, and teachers in ophthalmology, as 
well as contributed new observations, tech- 
niques, therapies, and diagnostic measures. 

The hospital has existed for 125 years, 
through four wars, and through many 
changes in the concepts of medical care, 
training, and administration. No institution 
can exist for 125 years without having stim- 
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ulated some criticism of its administration. 
At some crossroad of its journey or in look- 
ing backward, the Wills Hospital has had 
its share of this. However, it is impossible 
to overestimate the great influence of this 
institution on ophthalmology during the last 
century. 

Theories of medical practice, teaching, and 
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administration change, and the Wills Hospi- 
tal will also change, as it has in the past, 
always guided by its aim of providing the 
best possible care for the patients with ocular 
problems and the optimal training of oph- 
thalmic physicians and surgeons not only 
now but in future generations. 


1601 Spring Garden Street (31). 


PARTIAL LAMELLAR CORNEAL GRAFTS IN RABBITS* 


HISTOLOGIC OBSERVATIONS ON THE SURVIVAL OF THE STROMAL CELLS OF THE 
LAMELLAR CORNEAL GRAFT 


Water KorNeiuetu, M.D. anp M.D. 
Jerusalem, Israel 


Very few histologic studies’? on experi- 
mental lamellar grafts have been reported 
since the work of Bonnefon and Lacoste® 
on rabbits (1913). The lack of a suitable 
surgical technique has apparently been the 
reason for the scarcity of such experiments. 
Bonnefon and Lacoste insisted that nearly 
all the fixed cells of a lamellar graft die 
within a short period of grafting and on the 
third day the graft contained only necrotic 
elements. This necrosis is followed by cellu- 
lar regeneration from keratoblasts. 

From earlier histologic work on perforat- 
ing grafts* it seemed improbable that in a 
partial lamellar graft all the stromal cells 
should die within a short time. The present 
study was undertaken to prove that a great 
part of the stromal cells in a lamellar graft 
survive for a long period. The question of 
their eventual replacement from cells of the 
host remains still open. In order to collect 
satisfactory material for histologic study a 
surgical technique had to be developed which 
gave a high proportion of clear grafts. 


*From the Department of Ophthalmology, 
Rothschild-Hadassah-University Hospital. 


METHOD 

Rabbits from various stocks weighing 
about 2.0 kg. were used. They were operated 
in pairs and the corneal discs cut with a 
trephine were exchanged. Intravenous nem- 
butal was used as general anesthetic and 
drops of two-percent pantocaine for topical 
anesthesia. Hair around the eye was trimmed 
and the shaved area swabbed with soap and 
water. The eye was proptosed and kept in 
this position by putting traction sutures 
through two opposite recti muscles. 

A lamellar incision was made with a 
Franceschetti trephine 7.1 mm. in diameter, 
the guard having been set at 0.3-mm. depth. 
The lamellar incision to the desired depth 
(one-half to two-thirds or the thickness of 
the cornea) was made without removing the 
trephine. 

A traction suture was placed through the 
free margin of the disc. Slight traction was 
produced with the suture and the disc dis- 
sected with a Bard Parker No. 15 blade. 
One corneal disc was exchanged immediately 
with another one which had been prepared 
simultaneously in the same manner by a 
second surgeon. The transplant was held in 
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Fig. 1 (Kornblueth and Nelken). Lamellar cor- 
neal graft held in place by a continuous criss- 
cross suture (24 hours after operation). 


place by a continuous criss-cross corneal su- 
ture inserted into the recipient cornea as 
closely as possible to the edge of the graft 
(fig. 1). The lids were tied by one suture. 
No antibiotic was used following the oper- 
ation except in rare cases with copious se- 
cretion when streptomycin drops (one-per- 
cent solution) were applied. The eyes were 
cleaned daily with cotton. The lid and cor- 
neal sutures were removed after seven days. 


RESULTS 


Partial lamellar corneal grafts were per- 
formed on 150 eyes in 90 rabbits. In the 
first 94 eyes (60 rabbits) successful clear 
grafts were obtained in only 21 percent. As 
the surgical technique improved the per- 
centage of successful clear grafts in the last 
series of 52 eyes (30 rabbits) rose to 55 
percent. 

During the first two or three days it was 


Fig. 2a (Kornblueth and Nelken). 
Section of lamellar corneal graft 
(12 hours after operation). Graft 
well atttached to underlying recipi- 
ent cornea. (Hematoxylin-eosin, 


18.) 
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Fig. 2b (Kornblueth and Nelken). Section of 
lamellar corneal graft (12 hours after operation). 
Slight edema of the graft. Epithelial and stromal 
cells of the graft preserved. ( Hematoxylin-eosin, 
125.) 4 Junction between graft and recipient 
cornea. 


frequently difficult to predict which graft 
would stay clear or which would become 
cloudy. As a rule a successful graft showed 
only slight edema during the first three days 
which subsided gradually within seven to 
10 days. In grafts that eventually became 
cloudy edema was somewhat more pro- 
nounced. All the grafts which were clear for 
seven to 10 days postoperatively remained 
clear for the whole period of observation 
(up to seven months). On slitlamp examina- 
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Fig. 3 (Kornblueth and Nelken). Section of 
lamellar corneal graft (24 hours after operation). 
Slight edema of the graft. Epithelial and stromal 
cells of the graft preserved. (Hematoxylin-eosin, 
130.) 4 Junction between graft and recipient 
cornea. 


tion all the recipient corneas showed super- 
ficial blood vessels which reached the wound 
edges by the seventh postoperative day, some 


Fig. 4a (Kornblueth and Nelken). Section of 
lamellar corneal graft (36 hours after operation). 
Epithelial growth over the wound edges. Scarcity 
of stromal cells of host and recipient cornea near 
wound edges. (Hematoxylin-eosin, 44.) | Junc- 
tion between graft and recipient cornea. 
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of which later invaded the edge of the graft. 


Histologic examinations were made on 


clear grafts 12, 24, and 36 hours postopera- 


tively and from then on at daily intervals up 
to one week, at weekly intervals up to two 
months and at monthly intervals up to seven 
months. 

No detailed description on the various his- 
tologic changes taking place in the graft and 
the recipient cornea will be given as this was 
discussed thoroughly in the work of Bonne- 
fon and Lacoste.* The present report deals 
mainly with the fate of the stromal cells of 
the graft. 

There was slight edema of the stroma of 
the graft which subsided gradually after 
seven to 10 days. During the whole period 
of observation most of the stromal cells of 
the graft appeared normal and did not show 
any signs of degeneration. No abnormal 
acellular areas were seen except near the 
wound edges, where the graft as well as the 


Fig. 4b (Kornblueth and Nelken). Section of 
lamellar corneal graft (36 hours after operation). 
Slight edema of the graft. Epithelial and stromal 
cells of the graft preserved. (Hematoxylin-eosin, 
< 100.) 4 Junction between recipient graft and cor- 
nea. 
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Fig. 5 (Kornblueth and Nelken). Section of 
lamellar corneal graft (two days after operation). 
Slight edema of the graft. Epithelial and stromal 
cells of the graft preserved. (Hematoxylin-eosin, Fig. 7 (Kornblueth and Nelken). Section of 
135.) 4 Junction between graft and recipient lamellar corneal graft (four days after operation). 
cornea. Slight edema of graft. Epithelial and stromal cells 

of graft preserved. (Hematoxylin-eosin, >< 135.) 
4 Junction between graft and recipient cornea. 


% Fig. 6 (Kornblueth and Nelken). Section of 

: lamellar corneal graft (three days after operation). Fig. 8 (Kornblueth and Nelken). Section of 

. Slight edema of the graft. Epithelial and stromal lamellar corneal graft (seven days after opera- 


cells of the graft preserved. (Hematoxylin-eosin, tion). Slight edema of graft. Epithelial and stromal 
145.) 4 Junction between graft and recipient cells preserved. (Hematoxylin-eosin, 150.) J 
cornea. Junction between graft and recipient cornea. 
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Fig. 9 (Kornblueth and Nelken). Section of 
lamellar corneal graft (13 days after operation). 
Slight edema of graft. Epithelial and stromal cells 
preserved. (Hematoxylin-eosin, 125.) | Junction 
between graft and recipient cornea. 


recipient cornea were poor in cells during 
the first postoperative week (figs. 2a, 2b, 3, 
4a, 4b, 5, 6, 7, 8, 9, and 10). Mitotic figures 
were occasionally observed in the stromal 
cells of the graft and of the recipient cornea 
adjacent to the wound edges from the third 
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Fig. 10 (Kornblueth and Nelken). Section of 
lamellar corneal graft (two months after opera- 
tion). Irregularity of connective tissue fibers at 
wound edge. No difference between corneal graft 
and recipient cornea visible. (Hematoxylin-eosin, 


100.) 


to the seventh day after the operation (figs. 
lla and 11b). A small number of poly- 
morphonuclear leukocytes invaded the 
stroma of the graft, especially the areas near 
the wound edges. 

The epithelium of the graft appeared to 
persist. The number of the preserved layers 
was depending on the handling of the epi- 
thelium of the graft during the operation. 
Mitotic figures were found in the basal layer 


Fig. lla (Kornblueth and Nel- 
ken). Section of lamellar corneal 
graft (five days after operation). 
Mitosis in stromal cell of graft. 
(Hematoxylin, > 160.) 
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Fig. 11b (Kornblueth and Nelken). Same section 
as lla, higher magnification of marked area. 


(Hematoxylin, 1,600.) 


as early as 24 hours after grafting (figs. 12a 
and 12b). 

Cloudy grafts showed lack of adherence 
to the recipient bed and a very heavy infil- 
tration with polymorphonuclear leukocytes 
with destruction of the stromal cells (fig. 
13). 


DIscussION 


The work of Bonnefon and Lacoste per- 
formed in 1913 is the only thorough ex- 
perimental study on the histologic changes 
in partial lamellar autologous grafts. These 
authors stated that the most striking finding 
in the first few days after grafting was the 
total necrosis of the original fixed stromal 
cells of the graft. 

Offret,® discussing the work of Bonnefon 
and Lacoste, thought that the chances of 
survival of the original stromal cells of a 
graft are greater in grafts cut by a trephine 
which attained a thickness of two-thirds to 
three-fourths of the stroma, than in thin and 
superficial grafts cut by a corneal knife as 
practiced by Bonnefon and Lacoste. Choyce’ 
examined histologically partial lamellar 
grafts in rabbits three and one-half weeks, 


PARTIAL LAMELLAR CORNEAL GRAFTS 247 


aa 


Fig. 12a (Kornblueth and Nelken). Section of 
lamellar corneal graft (two days after operation). 
Mitosis of epithelial cell of graft. (Hematoxylin- 
eosin, 200.) 


Fig. 12b (Kornblueth and Nelken). Same section 


as 12a, higher magnification of marked area. 
( Hematoxylin-eosin, 580.) 
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five and seven months after operation and 
found no signs of significant necrosis or re- 
placement of the grafted tissue. However, 
these histologic studies were done too late 
to detect necrosis of the stromal cells of the 
graft which might have occurred shortly 
after the operation. 

The present study showed clearly that a 
very great proportion of the stromal cells of 
the graft survived. At no time was there a 
massive destruction of the stromal cells and 
the only areas poor in cells were found near 
the wound edges where the stromal cells 
were damaged by the trephine blade. The 
most important step for surgical success 
seemed to be the immediate exchange of the 
grafts after they were removed from the 


Fig. 13 (Kornblueth and Nel- 
ken). Section of cloudy lamellar 
corneal graft (24 hours after oper- 
ation). Lack of adherence of the 
graft to the recipient cornea. Heavy 
infiltration of graft with poly- 
morphonuclear leuckocytes. (Hem- 
atoxylin-eosin, 33.) 


/ 


cornea. This was accomplished by timing 
the removal of the graft performed simul- 
taneously by two surgeons, 


SUMMARY 


A surgical technique for partial lamellar 
grafts in rabbits which gave up to 55 per- 
cent clear grafts is described. Histologic 
examination of lamellar grafts from as early 
as 12 hours and up to seven months after 
transplantation showed that the great ma- 
jority of the stromal cells survived. At no 
time was there massive destruction of the 
stromal cells of the graft, as has been de- 
scribed following other surgical techniques. 


P.O. Box 499. 
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CONGENITAL RETINAL DYSFUNCTION* 


GOsta Karpe, M.D., AND BirGITTA ZETTERSTROM, M.D. 
Stockholm, Sweden 


An unelucidated eye disease with a special 
type of bilateral retinal damage, demon- 
strated by means of electroretinography, is 
denoted here as congenital retinal dysfunc- 
tion. By this is meant a congenital condition 
with bilateral, greatly reduced visual func- 
tion and a pathologic electroretinogram, but 
with no definite, objective pathologic findings 
in the eyes, including the fundus, 


CASE MATERIAL 


Four cases have been observed at the Eye 
Clinic of Karolinska Sjukhuset between 
1948 and 1957. All four children were 
brought for ophthalmologic examination be- 
cause their parents had suspected greatly 
impaired sight at an early age, or had noticed 
nystagmus, squinting, or deficient fixation. 

No family history of reduced visual acuity 
or eye disease could be traced, nor was there 
any consanguinity. None of the children had 
shown any signs of prematurity; all were 
born within the calculated term and had a 
birth weight over 2,800 gm. 

Mental retradation of moderate degree has 
been detected in two of the four children. 


OPHTHALMOLOGIC FEATURES AND 
ELECTRORETINOGRAPHIC INVESTIGATIONS 


The media were normally clear. The 
fundus picture was the same in all the cases, 
and the features could not be said to differ 
definitely from the normal ones. Thus in 
all cases the fundus was deficient in pigment, 
which had a very faintly uneven distribu- 
tion, giving the fundus a granular appear- 
ance, Single or several small, round yellow 
spots, which differed only slightly in color 
from the rest of the fundus, were observed. 
The discs could never be denoted with cer- 
tainty as pathologically pale. All these details 
were so inappreciably developed that they 


*From the Eye Clinic, Karolinska Sjukhuset. 
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lay within the normal range of variation. 
The retinal vessels were normal throughout. 
The only definitely pathologic feature was 
that the macular reflexes were absent or 
poorly marked. No signs of retinal detach- 
ment or other retinal disease were present. 

None of the children was completely blind 
but all had high-grade impairment of vision. 

The ophthalmologic condition was other- 
wise normal, except for a squint (one child), 
or nystagmus (three children). 

The electroretinogram was recorded with 
Karpe’s*? method (1945 and 1948). The 
intensity of the stimulus light was 20, 80, 
and 800 lux. Electroretinographic recordings 
were made from both eyes. 

In normal children, the electroretinogram 
is entirely lacking at birth, or an extremely 
small b-potential can occasionally be re- 
corded. After 48 hours, an extremely small 
b-potential can always be recorded. It in- 
creases in size during the first six months of 
life. At six months, the b-potential is about 
0.22 mV. measured from the isoelectric 
point, that is, the baseline of the curve. At 
one year, the corresponding figure is about 
0.24 mV. The latency and duration of the 
b-potential, as well as the type of curve, are 
then in agreement with those in the adult 
(Zetterstrém,® 1951). 

From the developmental point of view, 
the electroretinogram of the four children 
in question was greatly retarded as com- 
pared to that of the children with healthy 
eyes. Once an electroretinogram had ap- 
peared, its size was also considerably less than 
that of normal children of corresponding age. 

Some parallelism seems to exist between 
development of the electroretinogram and 
of visual function. It has been possible to 
record an improvement in visual function in 
connection with an increase in size of the 
b-potential, as compared to that in an earlier 
examination. The improvement is reliable 
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although the visual acuity must be given 
with some reservations, in view of the rela- 
tive unreliability of determinations of visual 
acuity in children. 

Table 1 is a survey of the four cases. It 
gives the age, visual acuity, electroretino- 
gram, and fundus picture at the various ex- 
aminations. 

It can be inferred from the table that, 
when the electroretinogram could be re- 


corded, it appeared at a considerably later 
age than in children with normal eyes. 

Figure 1 shows the appearance of the 
electroretinographic curve in one of the chil- 
dren (G. U.) at different ages. For the sake 
of clarity, a diagram has been made of the 
size of the b-potential in relation to the age 
(fig. 2). The mean values of the b-potential 
in children with healthy eyes are also shown 
in this diagram for comparison. 


TABLE 1 


Normal 


SURVEY OF FOUR CASES OF CONGENITAL RETINAL DYSFUNCTION 


Case Age Visual Acuity Fundi Comments 
tial mV. 
G.U. RE =extinguished? RE Deficient in Normally 
LE =extinguished 0.15 3 mo. LE™ Pe pigment. Sug- developed. 
ested granu- Died at 2} 
arity in pe- yt. of ure- 
LE =0.07 0.25 6mo ripheral parts ‘mia. Poly- 
of retina. Ves- cystic 
RE =0.20 0.35 1 yr. RE =P sels and discs kidneys 
LE=0.20 4 mo. LE normal. Mac- 
ula normal. 
RE =0.17 0.35 1 yr. RE _ Suff. to get about Nystagmus 
LE =0.19 10 mo. LE unaided 
L.H. RE=extinguished RE P Deficient in Mentally 
LE =0.10 0.25 8 mo. LE pigment. Ves- _ retarded 
sels and discs 
RE =0.05 RE=hand movements normal. Macu- 
LE =0.10 0.35 2 yr. LE =hand movements reflexes 
lacking. Nys- 
RE =0.24 RE tagmus. 
LE =0.27 0.35 7 yr. LE 
RE =0.33 RE 
LE =0.30 0.35 8 yr. LE 
AC. RE=0.10 RE _p Deficient in Normally 
LE=0.10 0.25 8 mo. LE pigment. Afew developed 
small yellow 
RE=0.10 0.25 1 yr. RE _ P foci in periph- 
LE=0.10 1 mo. LE ery. Vessels 
and discs 
RE=0.12 0.35 1 yr. RE =2/50 normal. Macu- 
LE =0.09 8 mo. LE=hand movements reflexes 
lacking. Conc. 
RE =0.25 RE =3/50 conv. squint 
LE =0.17 0.35 3 yr. LE =1/50 RE. 
RE =0.25 RE =4/50 
LE=0.20 0.35 4 yr. LE =1/50 
RS. =extinguished 0.35 6 yr. =1/60 
discs 
RE =small suggested RE Macular reflex- 
LE oneg. 0.35 Ty. 3/00 es lacking. 
Nystagmus 


*P = Perception of light. 


252 GOSTA KARPE AND BIRGITTA ZETTERSTROM 


se 
of 
di 
be 
ri 
di 
be 
al 
fo 
ex 
ge 
be 
ta 
re 
Ci 
pe 
th 
the 
ag 
res 
(c 


CONGENITAL RETINAL DYSFUNCTION 251 


» 3 _hermal child _ Child with 
Ocular malformations can be divided into tina ( dysfunct 


several types, among them those consisting se 
of gross abnormality of structure, showing a 
disorder of organogenesis present from the 
beginning, for example, coloboma and ani- months 
ridia. They may consist of a disorder of fie 
differentiation of one tissue only, structure 
being normal, as in Oguchi’s* disease and 
albinism. Other malformations are in the + no b-pot. — 4 
form of postnatal degenerative processes, for 
example, retinitis pigmentosa. Practically all 
germinal defects are bilateral, even if the 
degree of malformation is not the same in 


both eyes. 
It has not yet been established with cer- J 
tainty from which layer or layers of the aap 4, 
retina the electroretinogram is generated. Ss A 
Consequently, it is only possible to make hy- . 0.30 m b-pot. 0.07mV 
pothetical inferences regarding the site of 
the primordial anomaly of the retina which @ 
seems to exist in the present cases. ’ ~ > ra 
A condition denoted as retinal dysplasia or +2 Pry 
Fig. 1 (Karpe and Zetterstrém). To the left, 
the electroretinogram in normal infants at varying — 


ages, To the right, the electroretinogram at cor- 


responding ages in a case of retinal dysfunction b-pot. 0.31mV b- pot, 0.20mv 
(case G, U.). 


0.10 - 


ce 


age 6 12 18 2 30 36 42 mths 


Fig. 2 (Karpe and Zetterstrém). The b-potential at various ages in normal 
children and in three cases of retinal dysfunction. 
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Krause’s® disease, a severe malformation of 
both eyes, particularly of the retina, which 
finally becomes completely detached and pro- 
duces blindness, presumably cannot be analo- 
gous with this disease. Moreover, Krause’s 
disease is associated with encephalodysplasia, 
and occurs almost exclusively in prematures. 
It has recently been suggested that this is not 
a separate disease, but that it is probably 
retrolental fibroplasia, accompanied in such 
cases by intracranial anomalies (Mann,® 
1956). The four cases reported here exhibit 
no signs whatsoever of retinal dysplasia. 

The cases in question seem rather to rep- 
resent anomalies of the type of albinism, in 
which the pigmented epithelium of the retina 
and the rest of the eye is lacking. Another 
disease to which they seem to bear a resem- 
blance is Oguchi’s disease, in which only the 
light-perceptive elements are malformed 
from birth. In this condition, objective find- 
ings are an inappreciable reduction of visual 
acuity and congenital hemeralopia. 

In albinism, the electroretinogram is nor- 
mal (Zetterstrém,’ 1956). The electroretino- 
gram has been recorded in adults with 
Oguchi’s disease by Hirose* (1952) and 
Francois, Verriest, and De Rouck® (1956). 
Both found that the b-wave was lacking, con- 
trary to these cases of congenital retinal dys- 
function. 

The characteristic feature of the degenera- 
tive types of malformation, for example, 
tapetoretinal degeneration and retinitis pig- 
mentosa, is that they undergo constant, 
continuous exacerbation. In the disease de- 
scribed here, on the contrary, an improve- 
ment in visual acuity and a tendency to nor- 
malization of the electroretinogram have 
taken place. 

In congenital retinal dysfunction, there is 
evidently some form of developmental re- 
tardation of the retinal elements from which 
the electroretinogram is elicited. Theoreti- 
cally, it is conceivable that an electroretino- 
gram can be recorded only when a few ele- 
ments have reached a certain degree of devel- 


opment, and that when the number of func- 
tioning elements subsequently increases, the 
recordable potential also increases in size. 
Compared with the conditions in children 
with healthy eyes, this development would be 
greatly retarded in the disease in question, 
and might fail to occur altogether in certain 
cases. 

Without an electroretinographic examina- 
tion, these children would probably have 
been classified under the uncertain term of 
cerebral blindness, in view of the severe 
amblyopia and lack of definitely pathologic 
fundus changes. This is in particular since 
two of them showed signs of brain damage 
in the form of mental retardation, which is 
apparent even if their poor sight is taken 
into account. Moreover, in amblyopia due 
to visual nerve lesions alone or visual nerve 
atrophy of descending type, as well as in 
purely cerebrally conditioned damage, a 
normal electroretinogram is _ obtained 
(Granit and Helme,’® 1939, Karpe,' 1945) 
in contrast to the present cases. 

The possibility nevertheless remains open 
that brain damage, in addition to the retinal 
damage demonstrated by the electroretino- 
gram, is also present in these children, and 
that it contributes to the impairment of vi- 
sion. 

SUMMARY 

An account is given of four cases of a 
hitherto undescribed eye disease, which has 
been demonstrated by electroretinography 
and named congenital retinal dysfunction. 

All the patients had greatly reduced visual 
acuity with no definite, objective pathologic 
findings in the eyes, visual paths, or visual 
centers. 

The electroretinogram was pathologic in 
all these cases. Development of the electro- 
retinographic potential and visual function 
is greatly retarded. 

Neither a family history of eye disease 
nor consanguinity could be traced. 

The nature of the disease is discussed. 

Karolinska Sjukhuset (60). 
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IMAGE ALTERNATION FOR ANISEIKONIA DETERMINATION* 


Geruarp A. Brecuer,’ M.D., Davip M. Winters, M.D., AND 
CLARK A. TOWNSEND, A.B. 
Columbus, Ohio 


INTRODUCTION 


It was the initial aim of the present in- 
vestigation to study a new approach to ani- 
seikonia measurements which would make it 
independent of binocular fusion. This ap- 
proach proved not to be superior to presently 
used techniques. However, it permitted in- 
teresting observations about the central nerv- 
ous integration of binocular images which 
plays a role in normal binocular vision as 
well as in aniseikonia. 

Aniseikonia is commonly determined by 
the use of two techniques, stereoscopic (or 
“space”) and vernier (or “standard”) eiko- 
nometry, each of which has certain advan- 
tages and drawbacks. 

The principle of the space eikonometer is 
based on the effect of the neural integration 


*From the Departments of Ophthalmology and 
Physiology, College of Medicine, The Ohio State 
University, and the Department of Physiology, 
Emory University, Atlanta, Georgia. Presented at 
the meeting of the Association for Research in 
Ophthalmology, East Central Section, Detroit, 


Michigan, January 7, 1957. 
+ For reprints write to Dr. Brecher, Department 
of Physiology, Emory University, Georgia. 


of incongruent images resulting in a meas- 
urable alteration of space perception.':* 
Adequate binocular fusion and stereopsis of 
the patient are a prerequisite for the use of 
this method. 

The principle of the standard eikonometer 
is based on the direct comparison of two 
monocular images.* As in the space eikonom- 
eter, accomplishment and maintenance of 
binocular fusion are also necessary for the 
use of the standard eikonometer. However, 
binocular fusion in the standard eikonom- 
eter is often rendered difficult by the oc- 
currence of fusion disparities and of com- 
petitive fusion impulses arising from the 
monocular targets.** 

Various suggestions have been made 
either to improve the stabilization of binoc- 
ular fusion or abolish it. With the latter pro- 
cedure the sizes of unfused diplopic or hap- 
loscopically presented monocular targets can 
be compared. However, even when rather 
dissimilar targets are chosen in order to re- 
duce fusion impulses, there remains enough 
fusion tendency of the targets to obviate 
measurements.** It is, therefore, difficult 
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to compare the relative sizes and shapes of 
two monocularly presented targets when 
they are viewed simultaneously. Since 
knowledge of difference between the images 
of both eyes is not only of some practical 
importance but is also of interest for an 
understanding of normal and abnormal bin- 
ocular fusion processes a simple method 
was developed which permits an image com- 
parison by successive target presentation. 

This method is based on the previously 
reported observation that identical binocular 
fusion stimuli can be presented intermit- 
tently to both eyes at such slow frequency 
that fusion does not occur." The aim of com- 
paring the size and shape of the two images 
is realized in the new method by simply al- 
ternating the images of the two eyes slowly 
enough to prevent binocular fusion but still 
fast enough for permitting a comparison. 

Since with the procedure of “image alter- 
nation” the subject would compare directly 
the images of his two eyes, it was believed 
that this method might lend itself for ani- 
seikonia determination. This aspect was 
studied by measuring aniseikonia with the 
new method. 


APPARATUS 


The experimental arrangement is_illus- 
trated in Figure 1. The target for both eyes 


was a circle of 6.8 cm. diameter, drawn with 
India ink on white cardboard (60 by 60 cm.) 
(A and A,). The cardboard had a bright- 
ness of 24 foot-lamberts. The observation 
distance was one meter and the diameter of 
the circle subtended four degrees at the 
nodal point of each eye. The target circle 
was presented alternately to each eye by 
viewing it through a rotating sectored disc 
(B and B,) close to the eyes. Under such 
conditions the target was seen by the left 
eye through one sector (C and C,) while 
the right eye was occluded and shortly 
thereafter the target was seen by the right 
eye through the other sector (D and D,) 
while the left eye was occluded by the 
opaque area of the disc. 

The disc rotated with one revolution every 
one or two seconds, resulting in exposure 
times of 0.25 or 0.5 second respectively for 
each eye and occlusion times of 0.75 or 1.5 
seconds respectively for each eye. This per- 
mitted comparison of right and left images 
at an optimal alternation frequency without 
appreciable disturbance by after-images. 
Afocal (size) lenses (E) of varying mag- 
nification were used to alter the apparent 
physical dimensions of the target (A). In 
order to facilitate the discrimination of 
images, sheets of slightly tinted transparent 
cellophane were inserted in the cut-out areas 


5 A, 


O Fig. 1 (Brecher, Winters, and 


Townsend). Diagrammatic sketch 
of apparatus used for comparing 
right and left ocular images by 


image alternation. Target screen in 
top view (A) and in front view 
(A:). The target is a circle sub- 
tending four degrees at the nodal 
point of each eye. Rotating disc in 
top view (B) and front view (B,) 
has two sectors shown in top view 
as C and D and in front view as 
C, and D,. Variable size lenses 


(E). 
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ANISEIKONIA DETERMINATION 


of the disc (yellow for one eye and green 
for the other), each reducing the brightness 
by approximately 50 percent. 


PROCEDURE 


Twelve normal young subjects with un- 
disturbed binocular vision and a visual acuity 
of at least 20/20 uncorrected were tested, 
first, with the space eikonometer (office 
model of the American Optical Company) 
and then with the method of alternating 
images (fig. 1). 

The subject had first to become familiar 
with comparing size and shape of alternating 
images in the absence of size lenses. When 
the subject noticed difference in size and 
shape of the images, size lenses were intro- 
duced and the subject was asked to adjust 
the lenses until the images appeared as near- 
ly equal as possible. Both over-all and meri- 
dional size lenses were used, the latter at 
axes zero degrees, 45 degrees, 90 degrees, 
and 135 degrees. The adjusting of the lenses 
for the best possible image equality was re- 
peated by the subject five times in each of 
the meridians as well as for the over-all 
magnification. Each subject was tested in 
this manner on three different days. The 
procedure of letting the subjects adjust their 
own setting of the lenses for “image equali- 
zation” proved more practical than giving 
the subjects choices from random magnifi- 
cations and distortions set by the experi- 
menter. 


Fig. 2 (Brecher, Winters, and 
Townsend). Diagram of the rela- 
tion of the amount of aniseiko- 
nia(s) to the meridian (0). Hori- 


RESULTS 


Upon alternating presentation to the right 
and left eye the objectively circular target 
appeared subjectively slightly noncircular to 
all observers. The subjective shapes and 
sizes of the circle varied considerably from 
one person to another. Several people re- 
ported “humps” or bulges in various parts 
of the circle. 

The deviation from the objective circle 
was relatively constant for each eye of each 
observer, though changes of the subjective 
configurations were sometimes noticed dur- 
ing an experimental period and/or from one 
period to another. In addition, each of the 
images had small, fluctuating, ripplelike or 
scalloplike irregularities. 

When the alternation of the images was 
suddenly stopped in such manner that after 
the stop the target was seen uninterruptedly 
by one eye only, then the distorted appearing 
monocular image became suddenly a “perfect 
circle.” The same result could be achieved by 
covering one eye while the disc rotation con- 
tinued. The process of transition of the 
“distorted image” to a “perfect circle” was 
imperceptible. Targets with other patterns 
such as a line, triangle, or square, appeared 
also slightly distorted upon image alterna- 
tion. 

It is obvious that any attempt to correct 
the above described size and shape differ- 
ences of circular images can result at best 
in a more or less crude approximation of the 


zontal broken lines indicate the 
maximal and minimal values of s. 
Vertical broken lines indicate the 
principal meridians. For equation 
and values see text. 
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images to circles. The available meridional 
size lenses permit merely correction of el- 
liptic images but not of the slightly irregular 
configurations which were found to be quite 
common. With this consideration in mind 
one cannot anticipate that the subjects, who 
are asked to adjust the size lenses so as to 
produce two like circles, can reproduce the 
same setting with great accuracy. 

An attempt was made to determine the 
best possible aniseikonia correction with 
conventional size lenses for the observed 
subjective irregular patterns. These correc- 
tions were based on the average values of the 
data which were obtained by letting the sub- 
ject vary the size lenses for “image equaliza- 
tion.” 

Assuming that an aniseikonia is elliptical, 
then the amount of the aniseikonia will vary 
from meridian to meridian. The manner in 
which this variation occurs is illustrated by 
a sine function curve in Figure 2. This 
curve can be expressed by the equation: 


(1) s=u+w sin’? (o— 6) 


where 


$s = percentage of total aniseikonia in the me- 
ridian 

u = over-all aniseikonia (s min) 

w = meridional aniseikonia (s max —s min) 

o =a meridian of aniseikonia 

@ = meridian of minimum aniseikonia 


Although measurements in three merid- 
ians suffice for calculating an aniseikonic 


correction, the accuracy of the results de- 
rived from empirical data increases with the 
number of measurements. Since size differ- 
ences were measured in four meridians with 
the image alternating method, the three equa- 
tions for the three meridians (180, 45, 90 
degrees) were supplemented by using three 
additional equations for including in the 
results the data obtained for the 135 degree 
meridian. The values of the meridians 45, 
90, 135, and 180 degrees are substituted for 
¢ in equation | in order to obtain two sets 
of three equations which can be solved for 
tan 2 ¢, w and u. 


for 180°, 45°, 90° 


(2) tan 26 = 
(3) 
(4) 


The calculated correction for aniseikonia 
is then, for the right eye, an over-all mag- 
nifier of u percent magnification, combined 
with a meridional magnifier of w percent 
magnification with the axis at ¢. 

The calculated values of the aniseikonic 
corrections obtained in this manner from the 
measurements with image alternation are 
presented in the left column of Table 1. The 
calculated values of the aniseikonic correc- 
tions obtained in the same subjects with the 


TABLE 1 
ANISEIKONIC CORRECTIONS CALCULATED FROM MEASUREMENTS WITH IMAGE 


ALTERNATION AND WITH SPACE EIKONOMETER 


, Right Eye Correction from Image 
Subject Alteration Method 


pe 


—0.45% X38 —0.05% 128 
—2.40% X35 > —0.70% X 125 ~0.90% X31 = +0.20% X121 
+0.80% X41 > —1.00% X131 —0.80% X19 = +0. 70% X 109 
+0.55% X68 > —0.60% X 158 —0.55% X28 = +0.30% X118 
+1.05% X42 = —0.85% X 132 —0.70% X45 = +1.40% K 135 
+1.05% X63 = —0.50% 153 —0.30% X75 = —1.70% 165 
—0.55% +0.25% X 104 —0.90% X62 = +0.75% X152 
+0.25% X72 > —0.45% X 162 —1.10% X27 = —0.20% X117 
+0.05% X40 > —2.25% X 130 ~1.10%XS5S= 0.00% 145 
—2.65% X43 > +3 .80% X133 —1.10% X42 = +0.65% X 132 
+2.60% —2.10%X 144 ~1.90% K24>+1.00%X114 
—0.18% X35 = +1.60% X 125 —0.40% X90 = —0.75% X 180 


Right Eye Correction from 
Space Eikonometer 


—~0.85% +0.45% X 106 
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space eikonometer* are presented in the right 
column of Table 1. With eikonometry one 
measures only the relative differences in per- 
ceived image size and shape; consequently 
one can express aniseikonic corrections in 
reference to either eye. The corrections listed 
in Table 1 are given for the right eye as two 
meridional magnifiers with their axes 
crossed as right angles. 

From the calculated data presented in 
Table 1 one may conclude that there is no 
consistent correlation between the correc- 
tions arrived at by the measurements with 
the space eikonometer and with the image 
alternation method. 


DISCUSSION 


Alternation of the images of the right and 
left eye without accomplishing binocular fu- 
sion furnishes a new and simple methodo- 
logic approach for studying the relative sub- 
jective sizes and shapes of ocular images. 
The experiments revealed that in normal 
subjects each unocular image is slightly in- 


congruent with the “object” insofar as the 
perceived image of a circle is only of a gen- 
eral circular configuration but not a perfect 
circle. Whereas, in current eikonometry the 
configuration of the perceived images can 
be evaluated at only a limited number of 
points (standard eikonometer) or can be 
gauged from their binocular integrating 
effect (space eikonometer) the method of 
image alternation reveals discrepancies of 
object and image, both uniocularly and binoc- 
ularly. 

With alternate presentation of the target 
to both eyes it was possible to distort the 
* appearance of the target. This indicates that 
the distorted appearance depends upon bin- 
ocular interaction. On anatomic grounds 
one must conclude that this occurs at the 
cerebral cortical level. Binocular interaction 
has been revealed to occur in these experi- 
ments at lower frequencies of alternation 
and longer durations of interruption than 
commonly known. Nevertheless this binocu- 
lar interaction occurred without the accom- 
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plishment of binocular integration. That 
binocular integration was not achieved was 
demonstrated by the separate appearance of 
the images of the two eyes (lack of binocular 
fusion). It should be mentioned that ocular 
movements during the perieds of alternating 
exposure do not account for the observed 
phenomenon since the same results could be 
obtained with much shorter exposure times 
(10 milliseconds ). 

The method of image alternation may, 
therefore, provide a suitable tool for study- 
ing processes of central cortical integration 
of binocular excitation patterns. An analysis 
of such processes has been published re- 
cently by Schubert.’ The process of central 
integration provides a mechanism by which 
the target appearance resulting from dis- 
parate excitation patterns from the two eyes 
can be modified to resemble that produced 
by a simple familiar form. This integration 
process would serve to explain why most 
people tolerate unequal retinal images with- 
out awareness or complaint, for example, 
aniseikonias of over 10-percent size differ- 
ences when viewing objects under asym- 
metric convergence. In fact, it makes it un- 
derstandable that, within limits, slightly dis- 
torted optical images of known objects ap- 
pear undistorted. 

The very finding that with the image al- 


for 90° 135°, 180° 


Seo + Siso — 2Si35 


ternation method the perceived images of 
both eyes differ from each other in an ir- 
regular manner makes it hard for a subject 
to judge which aniseikonic corrections give 
image equality when the available meridional 
and over-all magnifiers are used. This diffi- 
culty may in part explain that for some sub- 
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jects there is no correlation between the 
aniseikonic corrections obtained with the 
image alternation method and with the space 
eikonometer (Table 1). Also the reproduci- 
bility of the results was better for the meas- 
urements with the space eikonometer than 
with the image alternation method. Another 
factor, which should be taken into account 
in comparing the results obtained with the 
two methods, is the small degree of anisei- 
konia existing in normal subjects. Whatever 
method is used in such cases, it can reveal 
only image discrepancies near the threshold 
of difference perception. A future study con- 
cerning a correlation of findings obtainable 
with various methods may be facilitated by 
the use of marked artificially induced or 
clinical aniseikonia. 

From the foregoing it appears that the 
image alternation method for aniseikonia de- 
termination may be primarily of value for 
those persons who have poor binocular fu- 
sion and who can, therefore, not be meas- 
ured with the presently available methods. 


SUMMARY 


Size and shape of the perceived images of 
the two eyes were compared by alternating 
the images of the two eyes slowly enough to 
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In the past two decades particularly, there 
has been a marked decrease in the incidence 
of siderosis bulbi. This is largely due to two 
factors: (1) Industrial advances, such as 
safety devices of various types, improved en- 
gineering, personnel training programs, and 
so forth, and (2) early surgical removal of 
iron-containing intraocular foreign bodies. 

Although the ultimate prognosis in this 
disease is usually grave, if untreated, Duke- 
Elder’ comments that there is an “extraor- 
dinary paucity in the literature of long-term 
observations of such cases.” The patient 
herein reported was observed for almost 32 
years and presented a rather interesting clin- 
ical course. 


REVIEW OF LITERATURE 


Depending on the area where the retained 
intraocular iron fragment comes to rest, its 
chemical composition, size, and other less 
well-known factors, gross evidence of sider- 
osis may occur in as little time as 18 days,” 
five days* or only after many years, but most 
commonly develops in from two to six 
months after the injury. However, siderosis 
bulbi does not invariably occur in such in- 
stances for cases are recorded of iron for- 
eign bodies being present within the globe 
for as long as 67 years‘ without gross re- 
action, though blindness often results from 
the initial trauma. Particles of iron as small 
as 0.18 mg. may be sufficient to cause sider- 
osis.° Alloyed and nonmagnetic steel resist 
corrosion and oxidation more than do car- 
bon steel or iron when bathed in the intra- 
ocular fluids.° 

Siderosis is said to develop even from 
steel imbedded in the optic nerve’ and in the 
orbit® but obviously there is more danger 
when it is within the globe, especially in the 
ciliary body or vitreous. In the anterior 
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chamber the degradation products are more 
easily eliminated from the eye with conse- 
quently less damage. When imbedded within 
the lens, siderosis is somewhat less apt to 
occur’ and often requires a longer period for 
development. 

There are two main types of siderosis 
bulbi as described by Bunge.’ Direct sider- 
osis is limited to the localized pigment and 
cellular damage immediately about the iron- 
containing foreign body, whereas indirect 
siderosis is the diffuse involvement of sub- 
jacent or remote intraocular structures. 

The exact chemical state of the iron within 
the siderotic eye is in dispute. Whether it is 
colloidal ferric hydroxide, as Mayou’® in- 
sisted, or ferric ions in low concentration 
which combine with sulfhydryl groups, as 
considered by Friedenwald," epithelial cell 
affinity for this toxic product is a striking 
feature. Wolff’? regarded this affinity only 
as an indication of the high metabolic rate 
of these cells. 

Retinal ganglion cells after receiving these 
deposits degenerate and become replaced by 
glial cells; retinal pigment epithelium takes 
up the iron and invades the inner retinal 
layers to collect about blood vessels, resulting 
in local vascular sclerosis and, thence, fur- 
ther retinal atrophy.*° 

Nyctalopia, peripheral contraction of the 
visual fields followed often by optic atrophy, 
retinal detachment, and, later, phthisis bulbi 
represent the clinical sequence commonly en- 
countered.* 

The iris muscles,’ epithelium of the lens, 
and, according to Loewenstein and Foster," 
Bowman’s membrane as well as the zonule 
are densely infiltrated with iron compounds. 
Other “glass membranes” and occasionally 
the macular area may relatively escape. Pref- 
erential staining of the iron is shown by the 


| 


260 


Perl’s Prussian blue reaction utilizing po- 
tassium ferrocyanide and hydrochloric acid. 
Hemorrhage within the eye may complicate 
the histochemical picture because hemo- 
siderin liberated from old erythrocyte ac- 
cumulations also gives a positive Perl’s reac- 
tion. However, hemoglobin not acted upon 
by cells of the reticuloendothelial system 
gives a negative reaction.” 

Mydriasis of the brown-hued iris often 
occurs and the cataractous lens with its brit- 
tle zonule may subluxate,"* or dislocate™ 
after little or no known trauma. Early in 
the disease the lens epithelium" proliferates 
and concentrates intracellularly the brown- 
ish-red pigment so characteristic on bio- 
microscopic examination even in the absence 
of traumatic capsular damage. 

The injured eye containing iron may 
never reach the full-blown siderotic state be- 
cause of the rather common occurrence of 
iridocyclitis and secondary glaucoma which 
may develop early or late after foreign body 
injury even without siderosis’® and necessi- 
tate enucleation. Glaucoma associated with 
siderosis offers a poor prognosis*®*" and re- 
sponds poorly to fistulizing operations." 

Contrary to d’Amico’s point of view” it is 
now generally agreed that up to a limit the 
iron-tissue combination is reversible with 
preservation of cell function providing the 
source of the diffusible iron is removed.**** 
Perhaps the electroretinographic findings of 
early increased positive and decreased nega- 
tive potentials noted by Karpe*® in early 
siderosis represent the stage during which 
the major part of the retinal function will 
return if the iron foreign body is extracted 
from the globe. Later the electroretinogram 
becomes negative or shows no response. 

Many reports are in the literature of dis- 
appearance or reduction of brown discolora- 
tion of the iris and lens after surgical re- 
moval of the foreign body, including those 
of Vossius,% deSchweinitz,** Sweet,” 
Black," and Cridland."* Mydriasis may dis- 
appear and iris reflexes return as soon as 
one month after removal.” 
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There have been several reports of good 
vision following indirect siderosis of more 
than a few years’ duration. Flynn and Rai- 
ford** reported a case of magnetic foreign 
body in which only slight siderosis of the 
anterior segment occurred after 24 years. 
Removal of the cataractous lens containing 
the particle resulted in good vision. Begle*® 
reported two cases in which such particles 
appeared to have fully “rusted,” becoming 
nonmagnetic as tested when removed eight 
years and one year, respectively, after in- 
jury. 

SPONTANEOUS RESORPTION 


The cases reported wherein spontaneous 
clearing of siderotic pigment without surgi- 
cal intervention are indeed rare. Von Hip- 
pel,®’ in an exhaustive report, correlated to 
some degree the decreasing a:nount of pig- 
ment in many siderotic eyes with the in- 
creasing interval between injury and enu- 
cleation. However, he concluded that since 
old hematogenous pigment could not be dis- 
tinguished from exogenous iron in the tis- 
sues, definite absorption of the latter was 
not established. Vossius** and Mayou'® felt 
that a very small iron foreign body could 
spontaneously absorb but offered no clinical 
material to substantiate this belief. Hirsh- 
berg,** in writing of the first ocular use of 
the electromagnet, states that foreign bodies 
five to 10 mg. in weight may absorb, but 
others have considered this estimate overly 
optimistic. Cridland’* recorded a case of 
about seven years’ duration without surgery 
in which iris discoloration disappeared but 
the eye had become blind. 

Braendstrup* reported two cases of spon- 
taneous absorption involving minute ferrous 
intraocular foreign bodies. In one case the 
exogenous pigment had grossly cleared in 
six years although evidence of this pigment 
persisted on biomicroscopic examination. 
Radiographic evidence of the foreign bodv 
had disappeared without surgery. There was 
iris and choroidal atrophy without restricted 
visual field and vision was about 20/400 
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with moderately advanced cataract. The 
other case, probably of about two years’ 
duration prior to discission of cataract, had 
corrected vision of 20/20 with aphakic lens 
and “no trace of siderosis at all” when next 
seen 14 years later. No field examination 
was mentioned. In Goulden’s case** the 
foreign body disappeared to X-ray examina- 
tion in “several” years although gross iris 
discoloration persisted. 


CoMMENT 


It is, I think, important to emphasize es- 
pecially three points in evaluating any case 
report on siderosis bulbi in which there are 
positive followed by negative radiographic 
studies. First, it is not rare to have an iron- 
containing intraocular foreign body of size 
adequate to cause siderosis yet too small to 
be visualized by X rays. Especiaily is this 
true regarding older reports when only large 
focal spot X-ray tubes and poor film emul- 
sions were available. Rychener’s case* illus- 
trates such difficulty even with modern tech- 
niques. An iron foreign body of one year’s 
duration causing indirect siderosis could be 
seen within the lens but could not be demon- 
strated by X ray. The foreign body was 
found to be still weakly magnetic when ob- 
tained at the time of linear cataract extrac- 
tion. Davidson? found three of 15 relatively 
early cases to have negative X rays. 

Secondly, in a nonoperated siderotic eye 
that shows no radiographic evidence of a 
previously demonstrated foreign body, one 
of two possibilities exists. The particle may 
have been reduced in size below the mini- 
mum demonstrable by X ray yet remain as 
a magnetic corroding object or it may have 
completely disintegrated into a mass of rela- 
tively radiolucent, nonmagnetic, siderotic 
pigment. In either instance a_ potentially 
dangerous and destructive situation for the 
eye exists even when encapsulation has oc- 
curred. 

The third possibility which becomes ap- 
parent only after many years’ observation 
is that the foreign body is completely ab- 
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sorbed or reaches an equilibrium state 
wherein further damage to the eye is not 
apparent although, undoubtedly, some iron 
pigment could be detected in the pathologic 
specimen. Into this relatively rare group the 
following case report belongs. 


CASE REPORT 

Clinical history. In December, 1924, this white 
seaman, now aged 62 years, received a perforating 
steel foreign body injury to the left eye. The steel 
was thought to be from a hatchet used as a wedge 
which the patient was hitting with a hammer at the 
time of injury. A small superficial corneal foreign 
body was removed from the corneal surface of the 
eye by the patient’s family doctor on the same day. 
Following two weeks of topical therapy the eye 
became essentially asymptomatic except for slightly 
decreased vision and occasional mild redness with- 
out pain, not requiring treatment. 

About two months later this normally blue-eyed 
man noted his injured eye to be turning brown in 
the iris area but sought no medical care until 
December 12, 1925, one year after injury.* At that 
time vision was: R.E., 20/15; L.E., 20/40. There 
was mild conjunctival injection, a small through- 
and-through corneal scar, brownish discolored iris 
with iridoplegia, and the pupil measured eight mm. 
Fine bricklike dust was on the anterior lens surface 
in blotches and posterior capsular and subcapsular 
opacities obscured fundus details. A diagnosis of 
siderosis bulbi was made. Localization films re- 
vealed a midline 0.5 mm. in diameter radiopaque 
foreign body eight mm. posterior to the corneal 
center and nine mm. below the horizontal plane. 
The giant magnet gave no observable pull on this 
particle. Of four ophthalmologists seeing this pa- 
tient, two recommended surgical removal of the 
foreign body but the patient declined. 

When next seen 29 months after injury, vision 
in the left eye was reduced to finger counting at 
10 feet because of increased lens opacity. However, 
the pupil reacted and was of the same diameter as 
that of the fellow eye. The iris remained brown. 

On December 12, 1933, the patient’s next visit, 
cataract surgery was discussed but the patient re- 
fused. Exactly one year later (nine years after 
injury) the lens was found to be spontaneously sub- 
luxated posteriorly to remain attached to its zonule 
only at the 6-o’clock meridian. Intraocular pressure 
was normal. 

When next seen in December, 1936, (12 years 
after injury), the lens was dislocated and out of 
view. Vision of this eye then with pinhole disc and 
+9.0D. sph. was 20/50. Some ciliary congestion 
was evident and the patient was begun on topical 


* All clinical information up to January 19, 1937, 
is from the records of the late Dr. Will Otto Bell, 
courtesy of Dr. Laurel R. Foxworthy, Medical and 
Dental Building, Seattle, Washington. 
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cycloplegic and heat. Tension was not recorded on 
that date but two days later was 50 mm. Hg 
(Schigtz) with corneal bedewing. Redness per- 
sisted for 10 days only. Tensions varied between 
45 and 62 mm. Hg (Schigtz) but remained elevated 
when this patient was last seen by Dr. Bell on 
January 19, 1937. 

The patient states that he has received no 
therapy for the left eye since 1937. The color of the 
iris subjectively remained dark brown only about 
two years after onset and has improved steadily 
since that time in comparison with the normal right 
iris. The eye has been without redness, pain, or 
other symptoms since the recorded glaucoma epi- 
sode. There has been no diplopia and no irritation 
of the opposite eye. 

Current examination. Vision was: R.E., 20/25; 
L.E., counting fingers at eight feet. There was left 
exotropia of 20 prism diopters for distance in the 
primary position with some intermittent suppres- 
sion of the involved eye. Refraction: O.D. + 
1.25D. sph. > —O0.5D. cyl. ax. 40° = 20/15; O.S., 
+10.5D. sph. > —1.75D. cyl. ax. 105° = 20/20. 
Vertex distance, 11 mm. Tension (Schigtz) : O.D., 
20 mm. Hg; O.S., 23 mm. Hg. 

Externally, the left eye appeared essentially 
normal but iridodonesis was present. In moderate, 
diffuse lighting the right pupil measured 2.5 mm. 
and the left, about 3.0 mm. Both responded prompt- 
ly to direct and consensual light as well as on con- 
vergence. Grossly, the left iris was slightly darker 
blue than the blue-gray right iris. Transillumina- 
tion of the left globe revealed a small iris hole at 
the 3-o’clock position near its base with a some- 
what deepened anterior chamber. The lens was ab- 
sent from the pupillary area. 

Ophthalmoscopically, the optic nervehead and 
retina were most interesting. The optic disc was 
pale with diminished number of surface capillaries, 
especially in the lower temporal quadrant, but 
showed no evidence of glaucomatous cupping. Dif- 
fusely and focally throughout the retina pigmen- 
tary degeneration and migration were prominent, 
giving a generalized mottled and tessellated ap- 
pearance not present in the right eye. This patchy 
pigmentation blended rather evenly into zones of 
relatively normal-appearing retina. Some promi- 
nence of this pigment about the retinal vessels was 
evident and in other areas there was less than 
normal pigment in the retina, thus allowing visi- 
bility of choroidal vessels. 

The macular area was generally hyperpigmented 
but had none of the clumps noted elsewhere in the 
retina. 

The second striking retinal finding was located 
inferiorly and temporally. This consisted of several 
large whitish to ivory-colored, sharply circum- 
scribed, atrophic area of healed chorioretinitis. At 
least one consultant considered an area which was 
whiter than the others situated at the 6-o'clock 
position in the equatorial region to represent the 
capsular residual of the dislocated lens. 
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The third, and perhaps the most physiologically 
significant ophthalmoscopic finding, was of marked 
attenuation of all the retinal vessels—principally 
of the arteries and arterioles—quite out of propor- 
tion to the minification expected in aphakia. In- 
creased vein/artery ratio existed. In a few areas, 
especially after the second bifurcation of the in- 
ferior retinal arteries, almost complete obliteration 
of the red reflex was observed in segments of these 
sclerotic arterioles. 

The patient’s blood pressure was 186/82 mm. 
Hg, and the right fundus revealed only minimal 
Grade I arteriosclerotic retinopathy. 

Biomicroscopic examination revealed a normal 
right eye. 

The left cornea at the temporal limbus had a 
through-and-through scar overlying the iris hole. 
Otherwise, the cornea was clear, of normal thick- 
ness without discernible pigmentation in any layer. 
By specular reflection the endothelium was intact. 

The iris, with its delicate structure, gave only 
minimal suggestion of atrophy. Its surface, ex- 
cluding the crypts, was apparently free of exo- 
genous pigment. However, the crypts had a peculiar 
type of evenly distributed granular, particulate, 
brownish-red pigment deposited on the surface of 
the crypts as well as within the iris stroma in these 
areas. Although it could not be definitely distin- 
guished in appearance from uveal pigment, it 
seemed of redder color. These deposits were pre- 
dominantly in the midzone of the iris outside the 
collarette and decreased as one approached the 
base. No keratic precipitates or synechias were 
present and the anterior chamber was clear. 

A relatively flat vitreous hyaloid membrane was 
present without enmeshed pigment cells, discolora- 
tion, opacities, or herniation. 


Fig. 1 (Holland). Peripheral field, using five- 
mm. and three-mm. white test objects at one-third 
meter. 
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Central and peripheral fields were normal in the 
right eye but definite changes in the left eye were 
found. Using the Feree-Rand perimeter with seven 
foot-candle illumination, a general contraction 
with pronounced deficit in the superior and nasal 
field was found (fig. 1). Central fields (fig. 2) 
with 1.0 mm., 3.0 mm., and 10-mm. white Berens’ 
test objects again showed marked contraction, es- 
pecially in the superior and lower nasal quadrants. 
Each of these examinations was performed with 
aphakic correction in the trial frame with appro- 
priate add for the working distance, that is, plus 
3.0D. for the perimeter and plus 1.0D. for the 
tangent screen. Reduced illumination caused a 
marked increase in the peripheral contraction of 
the visual field. 

Stereoscopic face-down views with central ray 
directed 20 degrees toward the feet showed no evi- 
dence of metallic foreign body within the orbits. 
Two lateral views using the nonscreen technique 
were taken and again there was no evidence of 
radiopaque foreign body. 


DIscussION 


This is a unique case of siderosis bulbi 
in which remarkable absorption of a small 
iron-containing intraocular foreign body has 
occurred with preservation of excellent cor- 
rected vision. Progressive subjective and 
objective clearing of the pigmented iris has 
taken place spontaneously. Some exogenous 
pigment persists and is best seen with the 
biomicroscope in the crypts of the iris where 
normally the endothelium and anterior limit- 
ing membrane are anatomically absent. Un- 
doubtedly, this pigment exists in other areas 
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Fig. 2 (Holland). Central field, using one-mm., 
three-mm., and 10-mm., test objects and one-meter 
tangent screen. 
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of the iris but is obscured by the above 
layers where they are present. 

Mydriasis so often reported to be in asso- 
ciation with siderosis was transiently pres- 
ent and return of reflexes roughly coincided 
with the patient’s observation of lessened 
iris pigmentation. 

Extensive effect of old retinal disease is 
prominent and, in conjunction with the in- 
herent peripheral distortion produced by the 
aphakic lens, accounts for the field defects 
and perhaps for the occurrence of retinal 
fatigue noted during field examinations. In 
the presence of such an excellent corrected 
visual acuity it is obvious that the macular 
area has escaped most of the devastating 
effect of siderotic change as did the case of 
Loewenstein and Foster."* They found no 
histochemical evidence of macular iron in an 
eye with siderosis bulbi for 22 years. 

The patient’s exotropia and lack of in- 
terest, in addition to recently diagnosed car- 
cinoma of the stomach, negated the possi- 
bility of a successful contact lens fitting for 
the involved eye. Hence, this step toward 
binocular single vision was not attempted. 

The brief glaucoma episode was not typi- 
cal of the type usually seen associated with 
siderosis bulbi and appeared to be directly 
related to the cycloplegic used. A chamber 
angle already embarrassed by siderotic pig- 
ment and dislocated lens was thus further 
compromised by a dilated iris. The elevated 
intraocular pressure cleared when iris re- 
flexes returned. At the current examination 
there was no clinical evidence of past or 
present uveitis or glaucoma. 

Some degree of conservatism in the han- 
dling of intraocular iron-containing foreign 
bodies has been recommended by Braend- 
strup,** Bulson,’® Clegg,” and others. Rol- 
let,** reporting on 222 cases, noted that such 
foreign bodies less than 0.2 mg. in size could 
not be effectively removed with the giant 
magnet. Each patient, of course, has to be 
considered individually and rarely is surgical 
removal of the foreign body not attempted. 
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In the case of a very small posterior seg- 
ment foreign body where reasonable and 
judicious efforts at removal have been made, 
utilizing all the modern techniques at hand 
without success, one should not be overly 
discouraged. Such cases do not always lead 
to blindness. Primum non rocere—‘First 
do no harm.” 


SUMMARY 


A case of siderosis bulbi of almost 32 
years’ duration is presented. In the course 
of his disease this patient developed brown 
iris pigmentation which grossly cleared, 


cataract with subsequent dislocation, tran- 
sient mydriasis, and a brief episode of sec- 
ondary glaucoma. Without surgical interven- 
tion the previously demonstrated intraocular 
foreign body of 0.5 mm. diameter is now 
radiologically and clinically absent. His cen- 
tral visual acuity with aphakic correction is 
20/20. Present findings due to siderosis in- 
clude aphakia, microscopic iris pigmentation, 
retinal atrophy with vascular attenuation, 
chorioretinal scarring, field defects, and 
minimal optic dise pallor. 


210 State Street (18). 


REFERENCES 
1. Duke-Elder, S.: Textbook of Ophthalmology. London, Kimpton, 1954, v. 6, pp. 6198-6214 and 6303- 


6308. 


2. Davidson, N.: Siderosis bulbi. Am. J. Ophth., 16 :331-335, 1933. 

3. Smith, H. G.: Siderosis. Am. J. Ophth., 12 :409, 1929. 

4. Spratt, C. N.: Foreign body in the eye 67 years. Arch. Ophth., 9 :102-103, 1933. 

5. Huittemann, R.: Ueber die Woéhrend der Letzten 3 Jahre in der Strassburger Universitats-Augen- 
klinik Boebachteten Eisensplitter Verletzungen der Auges. Klin. Monatsbl. f. Augenh., 51:351-331; 473- 


493, 1913. 


6. Ballantyne, J. F.: Siderosis bulbi. Brit. J. Ophth., 38 :727-733, 1954. 
7. Santoro, N.: Siderosis bulbi: Diffuse precocious siderosis caused by metal splinter embedded in optic 


nerve case. Gior., ital. oftal., 2 :384-389, 1949. 


8. Sironi, L.: Siderotic cataract due to metallic splinter adhering to lateral wall of orbit without pene- 


trating eyeball. Boll. Ocul., 21 :585-593, 1942. 


9. Bunge, P.: Ueber die Siderosis Bulbi. Verhandl. Internat. Med. Kong. (Berlin), 4:151-154, 1890. 
10. Mayou, M. S.: Siderosis. Tr. Ophth. Soc. U. Kingdom, 46 :167-180, 1926. 


11. Friedenwald, J. S.: Cited by Ballantyne.’ 


12. Wolff, E.: The spread of iron compound in siderosis bulbi. Proc. Roy. Soc. Med., 27 :691-694, 1934. 
13. Verhoeff, F. H.: Siderosis bulbi. Brit. J. Ophth., 2 :571-572, 1918. 


14. Loewenstein, A., and Foster, J.: A contribution to the knowledge of ocular siderosis and posterior 


degenerative pannus. Am. J. Ophth., 30 :275-288, 1947. 


15. Wolff, E.: A Pathology of the Eye, New York, Blakiston, 1951, p. 219. 
16. Vossius, A.: Siderosis der Iris and Linse infolge intraokularen Eisensplitter. Deutche Med. 


Wehnschr., 36 :1108, 1910. 


17. Leber, T.: Ueber die Wirkung von Fremkorpern im Innerven der Auges. Tr. Internat. Med. Cong., 


London, 3:15-19, 1881. 


18. Cridland, A. B.: Investigations on the “aftermath” of cases of intraocular foreign body. Tr. Ophth. 


Soc. U. Kingdom, 53 :438-465, 1933. 


19. Bulson, A. E., Jr.: Tolerance to foreign bodies within the posterior segment of the eye. J.A.M.A., 


87 :2071-2078, 1926. 


20. Clegg, J. G.: Siderosis of the eye. Seven cases. Ophthalmoscope, 13 :501-507, 1915. 
21. Unger, L.: Secondary glaucoma after retained intraocular foreign body. Klin. Monatsbl. f. Augenh., 


126 :451-460, 1955. 


2. d’ Amico, D.: Siderosis of the globe. Ann. ottal. & clin. ocul., 53 :289-398, 1925. 
23. de Schweinitz, G. E.: Concerning the disappearance of the coloration in siderosis bulbi. Ophth. Rec., 


18 :155-156, 1909. 


24. Levine, J.: Siderosis bulbi (Xenogenous). Arch. Ophth., 11 :625-634, 1934. 
25. Karpe, G.: Early diagnosis of siderosis bulbi by use of electroretinography. Docum. Ophth., 2 :277- 


298, 1948. 


26. Sweet, W. M.: Siderosis with dilated inactive pupil. Am. J. Ophth., 7 :871-872, 1924. 

27. Black, N. M.: Siderosis bulbi with dilated inactive pupil. Recovery. Am. J. Ophth., 6 :990-995, 1923. 

28. Flynn, G., and Raiford, M.: Magnetic foreign body: Report of intraocular case in which removal 
was successful after 24 years. Am. J. Ophth., 38 :90-91, 1954. 


1 
L 
3 
p 
| 
| 
i 
t 
( 
| 


SIDEROSIS BULBI 265 


29. Begle, H. E.: Perforating injuries of the eye by small steel fragments. Am. J. Ophth., 12 :970-977, 
1929. 

30. von Hippel, E.: Ueber Siderosis und die Beziehunger zwischen siderotischer und hematogener 
Pigmentierung. Arch. f. Ophth., 40 :123-279, 1884. 

31. Vossius, A.: Ein Fall von minimalem Eisensplitter in der Linse nebst Bremerkungen iiber die 
Diagnose intraocularer Eisensplitter. Deutche Med. Wchnschr., 35 :21-22, 1909. 

32. Hirshberg, J.: Ueber die Ergebnisse der Magnetoperation in der Augenheilkunde. Arch. f. Ophth., 
36 :37-98, 1890. 

33. Braendstrup, P.: Two cases of temporary siderosis bulbi with spontaneous absorption without im- 
pairment of function. Acta. Ophth., 22 :311-136, 1944. 

34. Goulden, C.: Siderosis. Am. J. Ophth., 15 :1171-1172, 1932. 

35. Rychener, R. O.: Siderosis following intralental foreign body. Am. J. Ophth., 29 :346-347, 1946. 

36. Rollet, E.: Small magnetic intraocular fragments removed by electromagnet. Soc. d’ophtal. Nov., 
1921. Cited in The Ophthalmic Yearbook, 20 :360, 1924. 


FUNDUS CHANGES IN INCONTINENTIA PIGMENTI* 
( BLocH-SULZBERGER SYNDROME) 


Woxtrcanc A. Lies, M.D., anp DuPont Guerry, III, M.D. 
Richmond, Virginia 


A clinical entity, characterized chiefly by 
ectodermal defects, was described by Bloch 
in 1926 and given the name incontinentia pig- 
menti. In 1928, Sulzberger reported on the 
same case and, together with others, sug- 
gested in 1938 that this was part of a syn- 
drome of other familial ectodermal defects. 
Changes in the skin have been more often 
described, but defects in the eyes, hair, nails, 
teeth, and central nervous system have been 
observed. 

It is interesting to note that the case 
demonstrated in 1925 by Bloch to the Swiss 
Dermatological Society, that of a girl, aged 
one and one-half years, was first admitted 
to the eye clinic with a diagnosis of a glioma 
with secondary retinal detachment. She was 
referred to Blochs’ dermatology clinic for 
the differential diagnosis of a peculiar skin 
pigmentation, consisting of bizarre, irregular 
spots over her trunk and right lower ex- 
tremity. Such a condition had not previously 
been described in any dermatosis. The pig- 
mentation was chocolate brown in color and 
had been present from birth. The patient was 


*From the Department of Ophthalmology and 
the Titmus Eye Foundation of the Medical College 
of Virgina. 


also subject to a recurring exudative inflam- 
matory dermatitis, which, upon healing, left 
similar pigmented lesions. 

Histologically, the changes were confined 
to the basal layer, where small cells with 
piknotic nuclei, various degrees of irregu- 
larity, and hydropic changes of individual 
cells were noted. The hyperpigmentation was 
apparently due to chromatophores contain- 
ing large amounts of fine, powdery granules 
of melanin situated within the upper and 
middle cutis. 

Although this clinical entity is attributed 
to the work of Bloch and Sulzberger, the 
first reference was probably made by Gar- 
rod, in 1906, who observed a “peculiar pig- 
mentation of the skin in an infant.” Adam- 
son, in 1907, reported on similar cases. 

Franceschetti and Jadassohn, in 1954, 
made a thorough review of the literature 
and collected 73 cases of the Bloch-Sulz- 
berger syndrome to which Scott, et al., in 
1955, added the review on 19 more. In 1938, 
Sulzberger and his co-workers reported the 
case of a 19-year-old girl with incontinentia 
pigmenti who, in addition, showed changes 
of the lens and a calcareous opacity of the 
cornea together with convergent strabismus. 
Other observers have noted ocular malfor- 
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TABLE 1 
OCULAR CHANGES IN INCONTINENTIA PIGMENTI 


(BLocH-SULZBERGER SYNDROME) 


Ocular Changes 


Observer Reported 


L Lec bieutuaré Siemens, 1929; Pierini, et al., 1945; Heilesen, 1948; Cam- 5 


Strabismus 
, 1951; Higuchi, et al., , 1952; Lieb and Guerry, 1957 
Nystagmus Haber, 1952 1 
Blue scleras Sulaberger and Bloom, 1948; ‘Haber, 1952 os 
Myopia | Lovemann, Fliegelmann, Weidmann, and Rein, 1952; Rein and Weid- 1 
| mann, 1952 
Cataract | Sulsberger, 1938; Jaramillo, Mantesota, and Rosselot, 1948; Curth, 5 
| 1949; Gasteiger, 1951; Ito, 1951 
Papillitis | Kahling, 1949 1 
Exudative chorioretinitis | Lieb and Guerry, 1956 1 
Retrolental fibroplasia | Uebel, 1950; Findlay, 1952; Watanabe, 1954 _. 
Pseudoglioma Bloch- Sulsberger- Franc eschetti and Jadassoha, 1954; ‘Haxthausen, 3 


| 1945; Duke University, 1948 


Optic atrophy 
1951; and Carney, 1951 


Moncorpe-Seidimayer, 1942; Seidlmayer-Héra, 1943; Gerard- Lapiere, 4 


Metastatic 1954; Scott, Friedmann, Chitters, and Pepler, 1955 


mations in conjunction with this syndrome. 
In reviewing the literature, we found that 
one of our cases differs in its ocular mani- 
festations from others reported previously. 
Table 1 illustrates the primary ocular defects 
and their statistical occurrence in the litera- 


ture. 
CASE REPORT 


A four-week-old Negro infant was admitted to 
the ward pediatric service for evaluation and diag- 
nosis of a pigmented vesicular rash present since 
birth and believed to be incontinentia pigmenti by 
the dermatologists. The infant was delivered at 
home by a midwife after an uneventful eight- 
month gestation of a 23-year-old gravida V para 
IV abortiva O mother. The child cried and sucked 
spontaneously and had no difficulties with respira- 
tion. 

At birth, the child was noticed to have tiny 
pinhead-sized vesicles on all extremities with a 
few similar scattered vesicular eruptions over the 
trunk, She was taken to her family physician, who 
administered penicillin intramuscularly without 
noticeable improvement in the lesions. At the sites 
of healing, deeply pigmented spots were left. The 
child was then hospitalized in another hospital, 
where several serologic tests for syphilis were run 
but were all reported as negative. She was then 


referred to our dermatologic clinic, where the 
diagnosis incontinentia pigmenti was made and 
from here to the pediarric service for confirmation 
of diagnosis. 

Physical examination on admission showed a 
temperature of 99.6°F. rectally, pulse 140, respira- 
tion 50. She was a well-developed, well-nourished 
infant in no acute distress. The physical examina- 
tion was completely negative except for the re- 
markable pigmentation of the skin and the eye 
lesions. Multiple small areas of hyperpigmentation 
were scattered over a!i extremities and, to a lesser 
degree, over the trunk. In some places, the pig- 
mented areas were so thick as to be confluent, 
this being generally true over the extremities. 
Numerous small vesicles in several stages (fresh, 
drying, and healing) were scattered over this same 
pigmented area. Both lesions showed a_ predomi- 
nantly linear distribution (figs, 1, 2, and 3). 

Examination of the eyes revealed the external 
eye to be essentially normal. 

Right fundus. The disc showed normal colora- 
tion and sharp borders. At the temporal side, there 
was a small pigment sickle. The superior temporal 
vein was engorged and showed multiple divisions 
resembling a pannuslike vascularization. The in- 
ferior temporal vein was equally markedly en- 
gorged. Temporal to the macular area, one branch 
of the inferior temporal vein was markedly tortu- 
ous and engorged, resembling a corkscrew in con- 
figuration. The whole temporal fundus, limited 
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Fig. 1 (Lieb and Guerry). Distribution of lesions 
in incontinentia pigmenti. 


by superior and inferior temporal veins, showed 
marked retinal edema which was most distinct in 
the area of neovascularization. The macular area 
showed extensive pigment changes and the foveola 
was covered by a kidney-shaped, whitish degenera- 
tion and exudate. In the surrounding area, there 
were several star-shaped, whitish exudates. Above 
the macula in the area of neovascularization, there 
was a large elevated focus oi whitish-yellow color. 
While the lower border of this area of localized 
exudation was sharply delimited, the other border 
was indifferent and diminished into hazy edema. 
In the edematous area all the venules showed in- 
creased tortuosity with “corkscrew” changes (fig. 
4). 

Left fundus. Optic disc and retinal vessels, with 
the exception of the macular region, appeared nor- 
mal. In the macular area, there was extensive 
edema and corkscrew vessels. No foveal reflex was 
observed, The arterioles showed no changes. 

Admission laboratory work showed a hemo- 
globin of 10.2 gm. percent; white count 11,900 with 
30-percent polymorphonucleocytes, 67-percent lym- 
phocytes, one-percent eosinophils, one-percent baso- 
phils, and one-percent monocytes. Urinalysis was 
negative except for a one-plus albumen urea. Sickle 


Fig. 2 (Lieb and Guerry). Linear distribution of 
lesions on the trunk. 
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Fig. 3 (Lieb and Guerry). Confluency of lesions 
on lower extremities. 


cell preparation was negative. Blood cultures 
showed no growth. Films of the chest and long 
bones were not remarkable. Electrocardiogram re- 
vealed only a sinus tachycardia. Skin biopsies from 
areas of pigmentation showed the following his- 
tologic findings : 

“A moderately acute inflammation of the epi- 
dermis and upper dermis. The epithelium in a 
large segment shows moderate acanthosis and 
prolongated rete pegs. A characteristic feature is 
the presence of dyskeratosis associated with mel- 
anin pigment. Considerable pigment in melan- 
ophores is seen in the dermis. There is also a peri- 
vascular infiltrate of lymphocytes in the upper 
dermis. Pathologic diagnosis: incontinentia pigmenti 
of leg and forearm.” 

The patient’s hospital stay was uneventful except 
for one temperature elevation, due to an upper 
respiratory infection which responded rapidly to 
antibiotics. She was discharged after one week’s 
hospitalization to be followed jointly in the pedi- 
atric and dermatology out-patient clinics. 


DISCUSSION 


In 1954, after a thorough review of the 
then current literature, Franceschetti and 
Jadassohn made a distinction between two 
groups of “incontinentia pigmenti.” The 
first, or Bloch-Sulzberger type, occurs almost 
exclusively in females and is distinguished 
by a splashlike pigmentation and absence of 
malformations. The second, or Naegeli type, 
is found in both sexes and is characterized 
by the presence of a reticular-type pigmenta- 
tion in association with various malforma- 
tions. 

There is strong evidence to support the 


267 

_ 
t 


WOLFGANG A. LIEB AND DuPONT GUERRY, III 


Fig. 4 (Lieb and Guerry). Exudative chorioretinitis with neovascularization in incontinentia pigmenti 
(Bloch-Sulzberger syndrome). 


theory that this is an inherited or congenital 
defect. Cochayne feels that the presence of 
the condition in uniovular twins as reported 
by Naegeli is good evidence that it is inborn. 
The fact that it was present in a father and 
his two children indicates that it may be 
inherited as a dominant characteristic. 
Curth’s cases, and those of Philpott, et al., 
follow the pattern of dominant inheritance. 
A familial pattern is also reported by 
Naegeli, Sobel, Levin, Asboe-Hansen, and 
Kitamura, et al. 

It has been suggested that incontinentia 


pigmenti may be the end-result of a viral 
infection of the mother during pregnancy. 
In 1950, Miller, et al., reviewed the litera- 
ture with respect to congenital malforma- 
tions due to dermatotrophic virus infections 
in gravid women. Besides rubella, the viruses 
of Herpes zoster, scarlatina, varicella, small- 
pox, epidemic parotitis, infectious hepatitis, 
and poliomyelitis, may cause developmental 
fetal anomalies such as cataracts, glaucoma, 
microphthalmia, mental defects, cardiac and 
dental abnormalities following infection of 
the mother during pregnancy. Harber also 
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Fig. 6 (Lieb and Guerry). In- 
continentia pigmenti: increase in 
clear cells in the epidermis with 
clusters of melanophores in the 
upper dermis. 
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emphasized the similarity in ectodermal and 
mesodermal defects of incontinentia pig- 
menti and those which result from infections 
with dermatotropic viruses in pregnant 
women. In 1954, Murrell and Lingamfelter 
had a case which, from the histopathologic 
standpoint, presented a picture compatible 
with a viral infection. A biopsy from a hy- 
perkeratotic lesion showed a verrucous papil- 
loma with a number of basophilic dyskera- 
toses somewhat resembling molluscum 
bodies, confined to the stratum comeum. The 
molluscumlike dyskeratosis resembled those 
of the Shope tumor of rabbits, suggesting 
the possibility of a viral etiology. 

The first clinical reports were limited to 
descriptions of the pigmentary phase and 
the associated developmental anomalies. 
Carney, in 1951, was the first to stress the 
initial vesicular stage which often precedes 
the better known, bizarre pigmentary 


Fig. 5 (Lieb and Guerry). Skin changes in in- 
continentia pigmenti: dyskeratosis, acanthosis, and 
enlargement of the rete peg. Increase in clear cells 
and hyperpigmentation in the epidermis. 
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changes. During the initial stages, recurrent 
crops of inflammatory lesions, primarily 
vesicles and bullae, may appear in association 
with blood eosinophilia. Later, linear ver- 
rucous lesions develop which, in the end- 
stages, give way to the typical pigmentation 
by which this disease is characterized. 

Various ectodermal and mesodermal de- 
fects accompany this disorder. Findlay found 
associated eye disorders in 25 percent of the 
cases. In our case, the dermatologic picture 
was characterized by vesiculopapular erup- 
tions distributed in linear fashion, irrespec- 
tive of nerve distribution over the lower 
extremities, vulvae, arms, thighs, and trunk 
with greatest concentration over the extremi- 
ties. Many of the vesicles demonstrated 
an increase of pigmentation at the base. A 
few of the lesions showed a verrucous sur- 
face. 

Histologically, the skin biopsy specimen 
presented an inflammatory infiltrate in the 
epidermis and upper dermis with a hyper- 
keratosis and acanthosis. There was a peri- 
vascular infiltrate of moderate degree in the 
upper cutis. From the clinical picture and 
histologic sections, the diagnosis of incon- 
tinentia pigmenti was substantiated. 

The eye disorders were restricted to the 
fundi. The changes consisted of marked 
retinal edema, primarily between the su- 
perior and inferior temporal vessels and 
extending from the temporal disc margin 
to the periphery. There was extensive en- 
gorgement of these vessels and some of the 
smaller venous branches showed marked 
tortuosity. Aberrant vascularization was a 
distinct feature, especially in the superior 
temporal area. In the macula, a kidney- 
shaped fatty degeneration covered the fovea. 
Surrounding this, there was a star-shaped 
area of degeneration and exudation. Focal 
areas of exudation with elevation completed 
the picture. This whole lesion resembled an 
exudative type of chorioretinitis. If there is 
a relation to cases in the literature, these 
‘changes appear to be most closely related to 
those eight cases collected by Scott, which 


he called “a mass in the orbit.” Of this 
group, two resembled metastatic ophthalmia ; 
three, retrolental fibroplasia; and three, a 
pseudoglioma. As to the etiology of the 
fundus pathology in our cases, not having 
the advantage of histologic sections, we can 
only speculate on the pathogenesis. 

The recent work of Wise, demonstrating 
fundus pathology after venous occlusion 
from any cause, suggests the possibility that 
some such process might be operative here, 
particularly since the fundus picture some- 
what resembles that of an early angiomato- 
sis or even Coats’ disease. Because the lesion 
was present bilaterally, though to a lesser ex- 
tent on one side, we favor a congenital de- 
fect. However, we cannot exclude a viral 
infection because, had such an infection oc- 
curred intrauterine, it is highly possible that 
the lesion could still be bilateral in occur- 
rence as, namely, the congenital cataracts 
following a rubella infection of the mother 
during gestation. 

Despite the questionable etiology, whether 
hereditary or original, we might be able to 
consider our ocular findings as an early or 
rudimental stage of a disorder which may 
later be found in the end-stages to be 
resembling metastatic endophthalmitis, ret- 
rolental fibroplasia, or pseudoglioma. 

Certainly, as the problem is better under- 
stood, a revision of nomenclature will be- 
come a necessity. This fact has already been 
mentioned by Ashton in 1954 and Scott, 
et al., in 1955. 


SUMMARY 


1. A case of exudative chorioretinitis 
occurring in conjunction with incontinentia 
pigmenti (Bloch-Sulzerger syndrome) in 
a Negro infant is presented with illustrations 
of the skin and fundus changes. 

2. A statistical analysis of the ocular de- 
fects accompanying this disorder has been 
done. 

3. Various theories of the etiology are dis- 
cussed. 

Medical College of Virginia (19). 
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INTRODUCTION 


According to recent reports by Humphrey 
and Murgolo,' a low voltage, low amperage 
electric current applied for a few seconds to 
the skin bitemporally just behind the eyes 
“will excite the optic end-organs so that a 
bluish-white phosphene (light sensation) is 
observed by the normal eye, while in the 
case of increased intraocular pressure the 
patient reports yellow, orange, or red phos- 
phenes.” The test is easily and rapidly per- 
formed, and “it is not necessary to contact 
the eye at any time.’* The advertisement 
and the brochure, which accompanies the 
Phosphenator device manufactured by the 
Hausted Company of Medina, Ohio, state 
that this is a “new electronic instrument for 
the rapid diagnosis of glaucoma and macular 
and peripheral loss of vision.””* 

Since glaucoma is a major ophthalmologic 
problem in the older population, a method of 
glaucoma detection which is accurate, simple, 
and atraumatic would be of obvious advan- 
tage. The present investigation was under- 
taken to determine the validity and relia- 
bility of the Phosphenator to select indi- 
viduals with increased intraocular pressure 
and to identify persons known to have glau- 
coma. 

METHOD 

One hundred and ninety-five male subjects 

from various wards in the U. S. Soldiers’ 


*From the Epidemiology Branch and the Bio- 
metrics Branch, National Institute of Neurological 
Diseases and Blindness, National Institutes of 
Health, Bethesda, Maryland, and the Ophthal- 
mology Research Unit, Walter Reed Army Hos- 
pital, Washington, D.C. An abstract of this paper 
was presented before the American Academy of 
Ophthalmology and Otolaryngology, Chicago, IIli- 
nois, October 17, 1957. 


Home Hospital (group I) and 27 male and 
22 female subjects at the Walter Reed Army 
Hospital (group Il) were examined. The 
median age of Group I was 72 years; that of 
Group II was 61 years. There were several 
Negro patients in each group. 

Group I consisted largely of elderly pa- 
tients whose hospitalization was not neces- 
sarily related to any ophthalmologic com- 
plaint. On the other hand, 36 of the 49 sub- 
jects in Group IT had glaucoma’; the others 
were normal subjects or patients with condi- 
tions other than glaucoma. The intraocular 
pressure of the glaucoma patients was well 
controlled by miotics, surgery, or both in 
23 of the 36 patients.* Tension fluctuated 
or was difficult to control in the other glau- 
coma patients. 

The subjects in both Groups I and II 
were tested by a member of the investigative 
team using a Phosphenator which was sup- 
plied by Dr. Carroll E. Humphrey. The test- 
ings were conducted in accordance with the 
directions in the Phosphenator brochure?® 
and after preliminary instruction by Dr. 
Humphrey. Following a standard pretest 
introduction, the subject’s responses to 
standard testing questions were recorded for 
each eye. The following questions were 
asked: 


¢ The diagnosis of glaucoma on the patients in- 
cluded here had been made after thorough study at 
the Walter Reed Army Hospital Ophthalmology 
Department. The diagnosis was reached after rou- 
tine ophthalmologic examinations as well as the 
following: (1) Repeated tensions with different 
weights on different days; (2) visual field examina- 
tions; (3) provocative water tests; (4) gonios- 
copy; (5) where indicated, electrotonography. 

t The 36 glaucoma patients had been classified as 
follows: Open angle, 24; narrow angle, seven; 
secondary, five. 
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1. What do you see? (If no response, 
do you see a flickering?) 

2. If affirmative, what color is the flicker- 
ing light in each eye? 

3. Select the color from the chart which 
corresponds closest to the color you saw 
during the test. The standard color chart pre- 
pared by Dr. Humphrey has eight color 
discs: (1) white, (2) pale blue, (3) pale 
yellow, (4) bright yellow, (5 and 6) shades 
of orange, (7 and 8) shades of red. Accord- 
ing to Humphrey, color responses 1, 2, and 
3 are “normal,” colors 4 to 8 are “abnormal 
responses, indicating increased intraocular 
pressure.’”** 

Each subject was then tested for color 
blindness and color comprehension by a 
member of the investigative team using 
standard Ishihara color cards. The subjects 
in Group I were then examined independ- 
ently by two members of the investigative 
team, each using a standardized Schigtz 
tonometer. Group II included many patients 
who had extensive ophthalmologic studies 
previously and only a single tonometer read- 
ing was taken shortly after the Phosphenator 
and Ishihara tests were carried out for the 
subjects in that group. 

It should be stressed that in every in- 
stance the results of the Phosphenator, Ishi- 
hara, and tonometer tests were known only 
to that member of the investigative team 
who administered the particular test. No 
information relating to the condition of the 
eyes was obtained from any of the subjects 
prior to the recording of the test results. 

Results of the various tests were combined 
for each subject and appropriate statistical 
evaluations were then carried out. 


RESULTS 


Most of the subjects, both Groups I and 
II responded to the Phosphenator tests in 
the “expected” manner, that is, they gave a 
straightforward description of the flickering 
and the color and selected a color from the 
chart which corresponded to the description. 
Many other subjects either described a color 
which was not compatible with that which 


they selected from the chart, insisted they 
saw nothing, or were unable to select any 
color from the chart. Thus, the subjects were 
categorized, on the basis of these factors, 
into three categories: 

1. Acceptable (A). The subjective de- 
scription of the color sensation produced by 
the Phosphenator stimulus was in agree- 
ment with the color chosen from the color 
chart. 

2. Questionable (Q). The subject was un- 
decided and altered his choice of color, with 
or without repetition of the Phosphenator 
stimulus. 

3. Unreliable (U). The subject was un- 
able to describe what he observed or there 
was gross inconsistency in the subject’s re- 
sponse. 

The categorization of responses for the 
subjects in both groups is presented in 
Table 1. The percentage of acceptable replies 
was appreciably lower in Group I which in- 
cluded many very elderly and debilitated 
individuals. It is clear that even a simple 
test such as the Phosphenator has some 
limitations for population surveys if it re- 
quires comprehension of even elementary di- 
rections and a description of a subjective 
experience. 

The “acceptable” (A) subjects were then 
divided, on the basis of the Ishihara test re- 
sults, into two classes: color normal (N) 
and color defective (D). The class whose 
response to the Ishihara test was unsatis- 
factory included individuals with poor com- 
prehension of the test as well as color blind- 
ness. Thirty-five of the 128 A subjects of 
Group I and nine of the 43 A subjects of 


TABLE 1 


CLASSIFICATION OF PATIENTS BY TYPE OF 
RESPONSE TO PHOSPHENATOR TEST 


a | | 
esponse | Number! Percent Number | Percent 
Acceptable 128 | 66 | 43 | 88 
Questionable | | 11 3 6 
Unreliable | 46 | 23 3 | 6 
Total | 195 | 100 | 49 | 100 


\ 
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Group II were found to be color defective. 

Statistical analyses of the results of the 
Phosphenator test and tonometer reading 
were then made for the 95 AN (“acceptable” 
and normal Ishihara test result) subjects in 
Group I and the 34 AN subjects of Group II. 
The patient’s color selection for each eye 
following the Phosphenator stimulus was 
plotted against the corresponding tonometer 
reading. For Group I, the average of the two 
tonometer readings was taken since these in- 
dependent readings were found to agree very 
well in almost every instance. 

The results of the examination of 185 eyes 
for Group I are summarized in Table 2. 
In 19 eyes (10.3 percent), the average ten- 
sion was greater than 25 mm. Hg. In only 
one of these 19, however, was the Phos- 
phenator response abnormal. In seven eyes 
the tension was greater than 30 mm. Hg, but 
in all these the Phosphenator response was 
the “normal” blue or white. On the other 
hand, an “abnormal” color response was re- 
ported for six eyes but in only one of these 
was the tension suspiciously high. Re- 
examination several weeks later of the sub- 
jects with either abnormal Phosphenator re- 
sponses or increased tension failed to 
affect these results materially.* 

On the basis of this analysis, it would 
appear that the Phosphenator results can- 
not be depended upon to differentiate sub- 
jects with increased tension from those with 
normal tension. 

In the 65 AN eyes of Group II, there 
were 14 (21:5 percent) with tension above 


* Of the seven subjects with an abnormal Phos- 
phenator response and normal tension, six were 
still found to have tensions well within normal 
limits; their ophthalmologic examinations were 
negative in all other respects. One of the seven had 
a tension of 26 mm. Hg in one eye, but his ex- 
amination was otherwise negative. 

Thirteen of the 16 subjects (19 eyes) with sus- 
picious or increased tension were re-examined for 
glaucoma. Seven were found to have chronic open- 
angle glaucoma, five were newly diagnosed cases 
resulting from these tonometry studies; one was 
considered borderline and suspicious; and five 
were found to have normal tensions and no other 
evidence of glaucoma. 
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TABLE 2 


TONOMETER READING VERSUS COLOR CHART 
SELECTION FOLLOWING PHOSPHENATOR STIMULUS 
FOR EACH OF 185 EvES* or 93 AN PATIENTS 


In Group I 
Average To- | Phosphenator Color Response 
nometer | = 
reading |—— —| Total 
(in mm. Normal Abnormal 
0-9 2— 2 
10-14 417 
15-19 28 38 15 | — — 166 
20-24 20 22 8 1— 2— ) 
25-29 §s 
30-34 1 3 19 
35-39 ( 
40 and over | — 
Total 179 6 185 


* One subject was blind in one eye. 


25 mm. Hg. In none of these was the Phos- 
phenator color response “abnormal” (table 
3). Only one patient in the AN group gave 
an abnormal Phosphenator response. This 
patient, a 67-year-old man, had chronic 
open-angle glaucoma. A left iridencleisis four 
years previously and two-percent pilocarpine 
four times daily in the right eye had con- 
trolled his tension which on the day of this 
examination was 12 mm. Hg, O.S., and 
17 mm. Hg, O.D. 


TABLE 3 


TONOMETER READING VERSUS COLOR CHART SELEC- 
TION FOLLOWING PHOSPHENATOR STIMULUS FOR 
EACH OF 67 EyES* oF 34 AN PATIENTS IN 
Group II 


Tonometer | Phosphenator Color Response 


Reading = 
(in mm. Normal | Abnormal Total 
Hg) 67 8| 
0-9 
10-14 
15-19 | | — — \53 
20-24 | 72 2}—— 
25-29 3 7—| 
40 and over 


* One subject was blind in one eye. 
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Of the remaining 33 AN patients, all of 
whom gave a normal Phosphenator response, 
10 were controls and did not have glaucoma 
and 23 were patients of the glaucoma clinic 
of the Walter Reed Army Hospital. 

Of these 23 glaucoma patients, 20 had 
wide-angle glaucoma, one had narrow-angle 
glaucoma, and two had secondary glaucoma. 
Tension was well controlled with miotics, 
surgery, or both in most cases. However, 
tension was greater than 30 mm. Hg in one 
patient with a secondary glaucoma and in 
three patients with wide-angle glaucoma; 
tension was between 25 and 30 mm. Hg in 
six other patients with wide-angle glaucoma 
and in one other patient with secondary 
glaucoma. In each of these cases with an 
elevated tension, the Phosphenator responses 
were normal and equal in the two eyes, even 
when the tension was elevated in one eye 
only ! 

On the basis of this analysis, we find the 
Phosphenator cannot be relied upon to iden- 
tify glaucoma patients whether their tensions 
at the time of the examination are elevated 
or not. 

The results of the comparison of intra- 
ocular pressure and the Phosphenator re- 
sponse for the two groups are summarized 
in Table 4. The over-all frequency of an 
“abnormal” Phosphenator response was 
3.3 percent. There is no difference in the fre- 
quency of the abnormal Phosphenator re- 
sponse with respect to intraocular pressure. 


TABLE 4 


TONOMETER READING VERSUS COLOR CHART SELEC- 
TION FOLLOWING PHOSPHENATOR STIMULUS FOR 
EACH OF 252 EYES OF 127 AN sUBJECTS IN 
Groups I Anp II 


Tonometer Phosphenator Color | 
Reading Response Percent 
Hg) Normal | Abnormal 
0-19 2 
20-24 79 3 3.7 
25-29 1 | 4.5\3.0 
30 and over | 11 0 0.0 
Total | 24 | 8 | 3.3 
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Further correlations by age, sex, or race 
fail to add to these disappointing results. It 
might be stated that for the 44 AD subjects 
(acceptable, but Ishihara-defective indi- 
viduals) there was one patient with in- 
creased tension who had a normal Phos- 
phenator color response ; in this same group 
there were 13 “abnormal” Phosphenator re- 
sponses, but in all of these the tension was 
less than 25 mm. Hg. Seven of this AD group 
were patients from the Walter Reed Army 
Hospital glaucoma clinic; all but one of the 
seven had given a normal response to the 
Phosphenator test. 

Although a tonometer reading above 25 
mm. Hg is believed to represent a suspici- 
ously high intraocular pressure, it can be 
seen from Table 4 that selection of 20 mm., 
or even 30 mm., Hg, as the point of increased 
tension gave the same unsatisfactory results 
for the Phosphenator test. 


CoMMENT 


This study fails to show that the Hausted 
Phosphenator, as developed by Humphrey, 
is of value in detecting increased intraocular 
pressure. This conclusion holds whether the 
arbitrary selection of normal intraocular 
pressure is 20, 25, or 30 mm. Hg. The Phos- 
phenator test provided equally poor results in 
locating subjects with increased intraocular 
pressure in Group I and identifying patients 
of the Walter Reed Army Hospital glaucoma 
clinic. 

An appreciable number of subjects failed 
to give an acceptable color response when 
tested with the Phosphenator stimulus. Some 
of these were senile but many elderly sub- 
jects who were otherwise well oriented and 
co-operative could not describe the effect of 
the stimulus. This emphasizes the need for 
a screening device for glaucoma which is less 
dependent upon a subjective response. 

In passing, it might be pointed out that, 
in contrast to the report by Humphrey and 
Murgolo,* we found it difficult to evaluate 
the field of vision with the Phosphenator 
device. 
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There were very few complaints of dis- 
comfort when the stimulus was applied, and, 
to our knowledge, the Phosphenator test is 
harmless. 

Although in our hands the Phosphenator 
test had no merit as a means of identifying 
persons with increased intraocular pressure, 
further study might seem worth while to 
determine why a few of those tested reported 
observing yellow, orange, or red phosphenes. 


SUMMARY 


The Phosphenator developed by Hum- 
phrey and now being widely advertised and 
marketed for the “rapid diagnosis of glau- 
coma” was evaluated in 195 elderly veterans 
at the U. S. Soldiers’ Home Hospital 
(group |) and in 49 patients and employees 
at the Walter Reed Army Hospital (group 
Il). Individuals who gave a poor response 
to the Ishihara color test and those who could 
not give a reliable response to the Phos- 
phenator test were not included in the sta- 
tistical evaluation. The tonometer and Phos- 
phenator results are presented for 93 pa- 
tients (185 eyes) in Group I and 34 patients 
and employees (67 eyes) in Group II. The 
Phosphenator results failed to differentiate 
individuals with low or suspiciously high 
intraocular pressures. The Phosphenator re- 
sponse was “abnormal” in seven of the 219 
eyes (3.2 percent for the two groups com- 
bined) with tension under 25 mm. Hg and 
in one of 33 eyes (3.0 percent) with a ten- 
sion above 25 mm. Hg. In 32 of the 33 eyes 
with high or suspiciously high tension, a 
normal response to the Phosphenator stimu- 
lus was obtained. In Group II, the Phos- 
phenator was not a reliable means of differ- 
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entiating the normal subjects from glaucoma 
patients whether the tensions in the patients 
were well controlled or not at the time of 
the examination. In individuals with uni- 
ocular increased tension, there was no dif- 
ference in the Phosphenator response for 
the two eyes. 


CONCLUSIONS 

The Phosphenator was found to be of no 
value in detecting increased intraocular pres- 
sure. Our results have failed to substantiate 
the claim that the device has merit in the 
diagnosis of glaucoma since it failed to pro- 
vide a reliable means of identifying known 
glaucoma patients. We believe there is a 
potential danger in the use of this apparatus 
because it may give a false sense of security 
regarding the absence of glaucoma to indi- 
viduals tested by this device alone. 


ADDENDUM 


The results of a recently published pre- 
liminary report by Lipetz® are in agreement 
with those of the present study. Lipetz con- 
cludes “that as a test for glaucoma or of 
intraocular pressure, the Phosphenator test 
cannot be recommended.” 

Public Health Service, 

National Institutes of Health (14). 
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A LENS FORCEPS 
WITH IRIS RETRACTOR 


FoR ROUND-PUPIL CATARACT OPERATION 


A. Benepict Rizzuti, M.D. 
Brooklyn, New York 


The round-pupil cataract extraction can be 
simplified by the proper retraction of the iris 
when the surgeon employs the “sliding tech- 
nique” from above. 


DESCRIPTION OF INSTRUMENT 


To serve this purpose, an instrument is 
described* that consists of a Verhoeff lens 
forceps in which there is incorporated a small 
shelf to act as an iris retractor. The small 
protruding shelf or ledge is shaped concen- 
trically, hollowed concavely, and placed at 
the proximal end of one of the ring blades of 
the lens forceps. The shelf protrudes 1.5 
mm., and measures across in its greatest di- 
ameter approximately 3.0 mm. The iris ledge 
is hollowed concavely better to accommodate 
the iris when it is retracted to simulate the 
condition that exists in cases where an iridec- 
tomy is performed. 


Fig. 1 (Rizzuti). Lens forceps with iris retractor. 


METHOD OF USE 


The lens forceps is introduced into the an- 
terior chamber from above with the ring 
blade containing the iris shelf placed in a 
prone position. The iris is then gently re- 
tracted to its fullest extent while point pres- 
sure is applied inferiorly at the corneal lim- 
bus with the tip of a muscle hook. When the 


* This instrument may be obtained from the 
Storz Instrument Company, 4570 Audubon Avenue, 
Saint Louis 10, Missouri. 
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Fig. 2 (Rizzuti). Close-up of iris retractor. 


superior pole of the lens has been titled suf- 
ficiently forward, the two rings of the lens 
forceps are approximated to grasp the lens 
short of its pre-equatorial area at its superior 
aspect. The iris can then easily slip over the 
superior border of the lens. If difficulty is 
encountered at this time, the heel of the 
muscle hook can be used to slide the iris over 
the superior lens pole. The lens is subse- 
quently extracted intracapsularly according 
to the usual accepted methods. 

The instrument is simple in construction 


Fig. 3 (Rizzuti). Note concentric and concave 
lip on lower blade. 


and not difficult to manipulate. It has a par- 
ticular advantage to the surgeon when he 
finds himself having to operate without the 
proper assistance. 

An instrument to achieve a similar purpose 
has been previously designed and reported 
by me.* Although that instrument proved to 
be very effective, the best results were ob- 
tained when the proper assistance was avail- 
able. 

160 Henry Street (1). 


* Rizzuti, A. B.: An iris retractor and expressor : 
For round-pupil intracapsular cataract extraction. 
Am. J. Ophth., 37:941 (June) 1954. 
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CONCOMITANT SQUINT 


METHOD OF RECORDING THE DEVIATION 


J. J. Liy6 Pavia, M.D. 
Buenos Aires, Argentina 


(Translated by David Shoch, M.D., Chicago) 


In this paper I present a simple and practi- 
cal method of recording objectively the de- 
viation in concomitant squint by superim- 
position photography. It is applicable to all 
patients with good fixation in the deviated 
eye. 

This photographic record is advantageous 
in the following types of cases: 

1. Concomitant squint with a small angle 
of deviation. 

2. Apparent squint caused by excessive 
angle alpha in which a cover test is negative. 

3. Horizontal squint accompanied by a 
small vertical component. 

This procedure is based on the existence 
of a constant angle of squint in concomitant 
strabismus where the primary and secondary 
deviations are the same. My procedure re- 
cords photographically, on one film, both po- 
sitions of the squinting eye. This is done by 
a variation of the “cover test” (fig. 1). 

At the beginning a Leica camera was used 
but because of difficulties in obtaining good 
fixation I switched to a Nordenson retinal 
camera, With this apparatus I can project 
a bright, uniform bundle of light which holds 
the full attention of the patient. The subject 
is placed before the camera with his head in 
the rest. The camera is focused on the 
squinting eye and the normal eye fixes a 
small and shiny cross alongside the camera. 


NOTES, CASES, INSTRUMENTS 


Fig. 1 (Lijé Pavia). Scheme from E. Fuchs 
(modified ). 
E = squinting eye; N = normal eye. 

DP = primary deviation; DS = secondary de- 
viation (the normal eye is covered with 
opaque glass). 

FS = Scheme of the superimposed photographs 
with X and X representing the two white 
dots in the positives. 


An exposure is made (1/10 second) then 
an assistant covers the normal eye and the 
squinting eye takes up fixation on the beam 
from the camera. A second exposure is then 
made on the same film (also at 1/10 second). 
The slightest deviation in the optical axes 
will result in a positive which shows two 
white points which are separated by an 
amount corresponding to the deviation of the 
eyes. My original film has a 30-mm. diameter 
and the positive is enlarged to 50 mm. From 
this an equivalence can be established of mil- 
limeter separation to degrees of deviation. 


CASE REPORTS 


Case 1 

M. E. G., an eight-year-old girl, had an inward 
deviation of the left eye from the age of three 
years. She had had complete occlusion of the right 


Fig. 2 (Lijé Pavia). (A) Super- 
imposed photograph of Case 1 be- 
fore operation. White dots sepa- 
rated 1.25 mm. (B) Superimposed 
photograph Case 1 after operation. 
Single white dot indicates paral- 
lelism. 
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of Case Z 
of both eyes preoperatively shows left esotropia. 


Fig. 3 (Lijé Pavia). Photograph 


eye for one year. Examination showed a bilateral 
hyperopia of 5.0D., and left esotropia of 15 degrees 
with normal fixation. Vision in the right eye was 
10/10; left eye, 5/10. Occlusion of the right eye 
was ordered. Six months later the findings were 
the same and the superimposed photograph (fig. 
2-A) was made and operation advised. The left 
medial rectus was recessed five mm. After 48 
hours, the dressing was removed from the left eye. 
The right eye was kept closed for 10 days except 
for stereoscopic exercises for one-half hour twice 
daily. Two months later the superimposed photo- 
graph (fig. 2-B) was obtained showing a paral- 
lelism of the eyes. Vision in the left eye was 7/10 
and stereoscopic exercises were continued. 


Fig. 4 (Lijé Pavia). (A) 
Superimposed photograph of Case 
2 before surgery. White dots sep- J 
arated 4.0 mm. (B) Case 2 after 
surgery. Only one white dot is 
seen, indicating parallelism. 


NOTES, CASES, INSTRUMENTS 


Case 2 

D. M. K., an eight-year-old girl, had a left 
esotropia present from age of three years. Exami- 
nation showed a bilateral hyperopia of 2.0D., and 
a left esotropia of 30 degrees (fig. 3). There was 
normal fixation with the left eye and vision was: 
right eye, 8/10, and left eye, 4/10. The super- 
imposed photograph (fig. 4-A) was taken and 
surgery advised. A recession of the leit medial 
rectus and a three-mm., advancement of the left 
lateral rectus were done. 

Following surgery the right eye was occluded 
and two weeks later the vision in the left eye was 
5/10. Steroscopic exercises were ordered and one 
month later a superimposed photograph was made 
(fig. 4-B) which showed parallelism of the eyes. 


SUMMARY 


A simple procedure has been described 
which is useful not only for recording the 
deviation but for postoperative evaluation as 
to the benefits to be derived from orthoptic 
training. 


Avenida Quintana, 104. 


FLUORESCENT LAMP 
EXAMINING UNIT 


COMBINING WHITE AND BLACK LIGHT 


Lester Stern, M.D. 
Steubenville, Ohio 


The average illuminating unit such as the 
Burton Hand Magnifier’ is now constructed 
with electrical circuits to use only one pair 
of four-watt fluorescent lamps* at a time. 
It is cumbersome to change the lamps from 
white light to the black light* type so as to 
provide rapid alternation of light for inten- 


sive study of luminescence of the ocular 
tissues. 

In my work on determination of pre- 
cancerous alteration of the ophthalmotissues 
as demonstrated by changes in luminescence 
of the anterior ocular segment and the ocular 
adnexa, I found that a simple reconstruc- 
tion of the Burton Unit will provide a most 
efficient method of incorporating and utiliz- 
ing an extra set of miniature bi-pin sockets, 
ballast, and switch so that a double pair of 
fluorescent lamps can be incorporated in the 
unit and alternation of white light and Woods 
light is facilitated, 
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Fig. 1 (Stein). Revision of aluminum reflector 
from Burton Magnifier unit. 


DIRECTIONS FOR CONSTRUCTION 


The Burton Unit is completely disas- 
sembled by unscrewing the four screws at 
each end of the magnifying lens which holds 
the aluminum reflector to the Bakelite cas- 
ing. The bi-pin sockets are also unscrewed 
and unwired. With a metal shear the alumi- 
num reflector is cut at each end to permit 
mounting of an additional pair of miniature 
bi-pin sockets as shown in Figure 1. Holes 
are drilled for these sockets to be fastened in 
position. This must be done carefully while 
positioning a black light tube to determine 
adequate clearance. Thus two pairs of tubes, 


Fig. 2 (Stein). Black light lamps in position. 


Fig. 3 (Stein). Robertson ballasts 
in Bakelite housing. 


a white light outer pair on the original circuit 
and a black light pair on a new similar cir- 
cut are incorporated (fig. 2). 

It is necessary to purchase another eight- 
watt ballast‘ and an additional single or 
double-button Gaynor switch for the series 
hook-up of the paired lamps. The Bakelite 
casing of the Burton Unit is drilled appropri- 
ately as shown in Figure 3; thus, two holes 
at each end of the casing are obtained and 


Fig. 4 (Stein). Position of Gaynor 
switches at each end, 
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Fig. 5 (Stein). Loose wiring of sockets, ballasts 
switches, and main line prior to test run. After 
testing, the leads are shortened, soldered and taped. 
The lens is replaced and the reflector fastened into 
place. 


two Gaynor® switches mounted ; one for each 


pair of fluoro-lamps as depicted in Figure 4. 
The complex wiring is fitted in the narrow 
confines as in Figure 5 and, after testing, the 
reflector is fastened back over the lens to 
finish the job. 

This set-up permits rapid alternation of 
white light and black light flux without dis- 
turbing the mesopic state of the observer. 
After a few minutes of dark adaptation, I 
light up the black light pair of lamps first 
and then with my other hand on the white 
light button illuminate the white light pair 


Fig. 6 (Stein). Burton unit on Fleximatic 
support for use in chair diagnosis. 


to catch quick glimpses, alternating with 
black light luminescence. A binocular magni- 
fier loupe is worn for additional magnifica- 
tion while peering through the magnifying 
lamp. Mounting the unit on the Burton 
Fleximatic support lends mobility for chair 
diagnosis as depicted in Figure 6. 


203 Sinclair Building. 


REFERENCES 


1. Burton Manufacturing Co., Colorado Ave. at 26th St., Santa Monica, Calif. 

2. Four watt, T5, white fluorescent lamp made by General Electric Co. or Westinghouse Co, The 
nominal length of this lamp is 6 in. The width is 4 in. It has a bi-pin miniature base. The electrical char- 
acteristics are 35 volts, 0.125 amp., the illumination, 2,100 lamberts. 

3. Black light lamp or BLB type, four-watt integral filter made by General Electric Company. 

4. Ballasts obtainable from Stratfield Co., 434 Grand St., Bridgeport 4, Conn., model S1-108. 

Robertson Transformer Co., Blue Island, IIl., L-8 model, eight watts. 

Bi-pin miniature sockets from Kulka Electric Co., Mount Vernon, N.Y., catalog #570. 

5. Gaynor switches obtainable from Edwin Gaynor, 68 Church Hill Road, Bridgeport 4, Conn. The 
one-button push switch is catalog #6551, the two-button switch is catalog #8242-25. 
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IMPROVED PTOSIS OPERATION 
WITH BURIED SILK SUTURES* 


Kouer M.D. 
Tokyo, Japan 


During recent years, there have been in- 
teresting attempts to correct ptosis with sub- 
dermal sutures. Most of these procedures 
have failed for one or another of the follow- 
ing reasons: 

Either the procedure was not so easy to 
perform, there was postoperative loosening 
of the sutures, due to difficulty in passing 
them subdermally ; or there was a tendency 
for the lid margin to become pointed after 
application of a single loop. 

The method herein described is a modifica- 
tion of the Friedenwald-Guyton technique. 
I have now employed it in 20 cases with no 
failures. It is easy to perform. Important to 
remember is that fixation of the suture is at- 
tained by use of the frontal periosteum and 
tarsal tissue. Komoto’s or Guyton’s suture 
provides permanent correction. My technique 
is: 

After inserting a spatula, a supraciliary 


* From the Department of Ophthalmology, Tokyo 
Jikei-kai School of Medicine, Minato-ku. 


Fig. 1 (Ohashi). The skin incision is made. 


NOTES, CASES, INSTRUMENTS 


Fig. 2 (Ohashi). One loop suture is passed 
beneath the palpebral skin with surgical needles. 


incision (fig. 1-A, B, and C) and a lid- 
margin incision (fig. 1-D and E) are made. 
One end of a loop suture threaded through 
a large curved surgical needle is passed sub- 
dermally from C to B (fig. 1), scooping the 
frontal periosteum. Thereafter, this needle 
is advanced from B to E (fig. 1). The other 


Fig. 3 (Ohashi). Two loop sutures are just passed 
out from wounds D and E of lid margin (fig. 1). 
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Fig. 4 (Ohashi). One end of loop is scooped 
through the tarsal tissue with a small needle. 


end of the loop is also passed to E. (See 
Figure 2.) Another loop suture is similarly 
employed, as in A, B, and D (fig. 1). There- 
after the sutures are unthreaded (fig. 3). 
After grasping the flap edge of E or D (fig. 
1) with forceps, one suture end, threaded 
through a small needle, is passed horizon- 
tally through the deep tissue. Controlled by a 


INSTRUMENTS 


Fig. 5 (Ohashi). Stage in the operation when 
the sutures have been knotted and cut. 


dilated lid fissure, these two ends are knotted 
three times. Avoid unfastening this knot, 
but trim the ends (fig. 4). 

Since the suture ends are buried sub- 
dermally under the skin, wound-closure 
sutures are not necessary (fig. 5). After one 

-to two weeks, the ptosis is satisfactorily cor- 
rected in every case. 

Department of Ophthalmology, 

Tokyo Jikei-kai School of Medicine. 


REFERENCES 


. Johnson, C. C.: Am. J. Ophth., 38 :129, 1954. 


. Friedenwald, J. S., and Guyton, J. S.: Am. J. Ophth., 31 :411, 1948. 


. Ohashi, K.: Rinshoganka (Japanese) 9 :1517, 1955. 


INTERESTING MEDICAL 
RECORDS ON THE 
OPTIC CHIASM 


W. J. M.D. 
Springfield, Missouri 


A number of volumes, published under the 
direction of the Surgeon General, Joseph K. 
Barnes, United States Army, were prepared 
shortly after the Civil War. The title of 
these were The Medical and Surgical His- 
tory of the War of the Rebellion (1861-65). 


The second issue was published in 1875. I 
don’t know how many books there were 
among these publications. 

The item referred to here is listed as “Part 
1: First Surgical Volume.” 

Beginning on page 206 is the case history 
of Private Patrick Hughes, Co. K, 4th New 
York Volunteers, aged 23 years. Private 
Hughes was injured at the battle of An- 
tietam on September 17, 1862. His injury is 
thought to have been the result of a conoidal 
bullet, entering the right parietal region and 
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ed by the effacoment of. the de pressio mat the wound wound, [From photograph. } 


gard the case as of value in throwing light sa the probable anatomy of the optic commissure. | 


_ + 


end Surgery. Vel. 1, No. 2, Philadelphia, February, 1871. B. Lippincsti & Co. 


22) ag from Owo attacks of (ransient hemiopsia, occurring in himself, and other cases in frieods, 
of the optic nerves at the chiasm. Longet (Traité de Phys., ed. fi, 476) seems to assent 
sof porfeet sight io which it ls asserted po chiasm existed; and in his Tralté 
« US), be gives cases of perfect sight in both eyes, in spite of unilateral cerebral 
wwefe (Archiv, li, 286) assents cordially to Wollasten’s view, admitting that 
is far too little known, Hubert Airy, (On @ Distinct Form of Transient - 
ln “ Nature,” |, 444.) after careful examination of preceding writers, 
Labonte and Levens, (Med. Nev, Sth, 1870; from Gas. Méd. de Paria) 
1 right cerebral comvolutions, and 
een, would also point in the same direction. In our own case, the point to 
om is the rigid optical examination of the region between the porus opticus and 
of the weryes at the chiasm belag admitted, it would asturally be supposed 
supply the left retina from the porus epticus towards a’; but oar examina- 
via; only that part of the retina from ec tea’; while ip the right eye the # 
the porus optious to sapply more than this, vis.: that part of the retina 
and of the lef optic tract supply, mathematically, the left halves of the pig 307 — indicating 
right Woet the right halves. As to the cerebral seat of the sense of vision, take commissure 


following the J of the saperfich 


e 


Fig. 1 (Marshall). Photograph of diagram appearing in The Medical and Surgical pes of the 
War of the Rebellion (1861-65). 


emerging from the left occipital. The case 
history report is rather interesting in numer- 
ous respects. It indicates that the man was 
conscious enough to remove himself from 
the field of battle and report to a hospital 
station. He had, seemingly, never lost con- 
sciousness or a rational state to any very 
serious degree or for any period of time. 

My particular interest in the case from 
an ophthalmologic standpoint starts with a 
notation as to examination by Dr. William 
Thomson and Dr. W. W. Keen of Philadel- 
phia, who saw Private Hughes on Decem- 
ber 20, 1870. This examination was, seem- 
ingly, relative to pension applications, and 
the physicians were obviously much inter- 
ested in the loss of vision in the patient's 
right eye. They, seemingly, made a rather 
complete report of their findings, and it is 
listed as appearing at that time in Photo- 
graphic Review of Medicine and Surgery 
(Philadelphia, Lippincott, 1871, v. 1, no. 3, 
p. 26). 

Figure 1 is a photographic copy of the 
diagram as it appeared in the Medical and 
Surgical History volumes. The notes* were 
footnotes indicating the interest in the optic 


pathway. I interpret the interest as pointing 
out the fact that the optic fields, in the 
physicians’ opinion, are split in the region 
of the macula, rather than at the plane of 
the disc. It is also rather interesting to note, 
in rummaging through these volumes, that 
there was as much, or more, reliance on 
artists’ illustrations than photographic illus- 
trations. Many of the photographs are sup- 
plemented with water color additions. 


305 Professional Building. 


*“Wollaston (Phil. Trans. 1824, p. 222) reason- 
ing from two attacks of transient hemiopsia, occur- 
ring in himself, and other cases in friends, appears 
to have been the first to point out the semi-decussa- 
tion of the optic nerves at the chiasm. Longet 
(Traite de Phys., 2d ed., ii, 476) seems to assent to 
the explanation, though he refers to cases of perfect 
sight in which it is asserted no chiasm existed; and 
in his Traite d’Anat. et de Phys. du Syst. Nerv., 
p. 666, he gives cases of perfect sight in both eyes, 
in spite of unilateral cerebral atrophy or traumatic 
lesion. Von Graefe (Archiv. ii, 286) assents cor- 
dially to Wollaston’s view, admitting that he pro- 
poses nothing new, but that which is far too little 
known. Hubert Airy (On a distinct form of transi- 
ent hemiopsia, Proc. Roy. Soc., Feb. 17th, 1870, in 
“Nature,” i, 444), after a careful examination of 
preceding writers, also supports it; and the experi- 
ments of Laborde and Leven (Med. Gaz., Nov. 5th, 


qu 
on 
co 
] 
ye 
| Th 
adi 
ral 
en 
ha 
ne 
12 

a 
fin 
et! 
pu 
wi 
ve 
sa 

a 
th 
ar 
1 
th 
o 
tl 
t! 
d 
n 
a 
f 


NOTES, CASES, INSTRUMENTS 285 


BUFFALO-BERRY THORN 
IN THE EYE 


H. D. Hartowe, M.D. 
Miles City, Montana 


Foreign bodies in the eye are not infre- 
quent or uncommon, but occasionally unusual 
ones occur. This case and its fortunate out- 
come appear worthy of reporting. 


REPORT OF CASE 


History. The patient, a white boy, aged eight 
years, was brought to the hospital by his parents. 
They stated that two and a half hours prior to 
admission the boy was playing and accidentally 
ran a thorn into his left eye. They were intelligent 
enough not to try to remove the thorn and the child 
had made no attempt to remove it either. It was 
necessary for the patient to travel a distance of 
125 miles in this condition. 

Examination revealed a long buffalo-berry thorn 
(1.5 inches) penetrating the left eye, at approxi- 
mately the 5-o’clock position. All other physical 
findings were within normal limits. 

Treatment and course. The child was taken im- 
mediately to the operating room where a general 
ether anesthesia was administered. A 6-0 silk 
pursestring suture was placed around the puncture 
wound in the eye. The thorn (fig. 1) was then 
very gently withdrawn from the eye and, at the 
same time, the pursestring suture was closed. Only 
a very slight amount of vitreous was lost during 
the procedure. The wound was carefully inspected 
and cleansed. Several interrupted silk sutures were 


INCHES 


Fig. 1 (Harlowe). Photography of buffalo-berry 
thorn removed from eye. 


then placed to reinforce the injury site. Ophthalmic 
ointment and an eyepatch were applied to the in- 
jured eye. Antibiotic therapy was carried out for 
10 days postoperatively. 

Two months later the wound was healed. Exam- 
ination of the eye revealed the lens to be clear, 
the fundus normal, and there was no evidence of 
any retinal detachment. Vision in this eye was 
found to be normal. 


COMMENT 


This case illustrates what severe injury an 
eye may sustain and yet, with proper man- 
agement and antibiotic therapy, retain normal 
vision. 

Garberson Clinic. 


1870; from Gaz. Med. de Paris), who found atrophy 
of the right optic nerve following the removal of 
the superficial right cerebral convolutions, and with- 
out any apparent irritative processes, would also 
point in the same direction. In our own case, the 
point to which we desire to call special attention is 
the rigid optical examination of the region between 
the porus opticus and the macula lutea. The semi- 
decussation of the nerves at the chiasm being ad- 
mitted, it would naturally be supposed that the fibers 
a from the left tract would supply the left retina 
from the porus opticus toward a’; but our examina- 


SYDLITLIAT 


tion shows that it supplies less than this, viz.: only 
that part of the retina from c to a’; while in the 
right eye the fibers b, instead of supplying the retina 
from the porus opticus to b’, supply more than this, 
viz.: that part of the retina from c’ to b’. In other 
words the fibers a and b of the left optic tract supply, 
mathematically, the left halves of the two retinas 
from c to a’ and ¢ to b’, and the right tract the 
right halves. As to the cerebral seat of the sense of 
vision, the amount and depth of the injury to the 
brain are too uncertain, perhaps, to warrant us in 
venturing on any speculations as to its locality.” 


OPHTHALMIC RESEARCH 


EpItep BY FRANK W. NeweLt, M.D. 


Abstracts of papers presented at the meeting of the Eastern Section of the Association for Research in 
Ophthalmology, at the National Institute of Neurological Diseases and Blindness, 
National Institutes of Health, Bethesda, Maryland, January 17 and 18, 1958. 


Human rhodopsin. George Wald and Paul 
K. Brown, The Biological Laboratories 
of Harvard University, Cambridge 38, 
Massachusetts. 

Human rhodopsin in aqueous solution 
has Amax 493 mp, lower in the spectrum 
therefore than the rhodopsins of all other 
known vertebrates with the exception of 
certain deep sea fishes. Its molar extinc- 
tion is 40,000 + 800. Like other rhodop- 
sins, it bleaches to a mixture of opsin and 
all-trans retinene, and is re-synthesized by in- 
cubating opsin with neo-b (11-cis) retinene. 
The regenerated rhodopsin has the same 
Amax aS Originally; this is due, therefore, 
not to an unusual retinene, but to a char- 
acteristic human opsin. The regeneration 
in solution from opsin and neo-b retinene 
is a second-order reaction with a half-time 
at 29.5°C. of about 2.5 minutes. This is 
much faster than the synthesis of rhodop- 
sin in living human eye, and than human 
rod dark adaptation; the rate of both 
processes in vivo must be limited by reac- 
tions which precede the union of neo-b 
retinene with opsin, the final step in rho- 
dopsin synthesis. In the rods, rhodopsin 
is virtually in the solid state—highly 
oriented in close relation with other 
highly oriented molecules. In this situa- 
tion its spectrum is displaced toward the 
red (Amax 500 mp) and is narrower than 
in solution. For light entering the rods 
axially, rhodopsin has also a considerably 
increased extinction, some 1.5 times 
higher than when randomly oriented. The 
spectrum of rhodopsin in rods agrees well 
in form and position with the spectral 
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sensitivity of human rod vision, measured 
at the retinal surface. 


The mechanism of bleaching of rhodopsin. 
Ruth Hubbard, Ph.D., and Allen Kropf, 
Ph.D., The Biological Laboratories of 
Harvard University, Cambridge 38, 
Massachusetts. 

Rhodopsin, a red visual pigment of ver- 
tebrate rods, is composed of a colorless pro- 
tein, opsin, combined with a hindered cis 
isomer of retinene, named neo-b (11-cis). 
Upon exposure to light, rhodopsin bleaches 
over the orange-red intermediates, lumi- and 
meta-rhodopsin, to all-trans retinene and op- 
sin. The time relations of these processes 
make it clear that visual excitation must de- 
pend upon the conversion of rhodopsin to 
lumi- or at most meta-rhodopsin. 

We have recently found that the primary 
effect of light on rhodopsin is to isomerize its 
neo-b color group to the all-trans configura- 
tion. The all-trans retinene, still attached as 
chromophore to opsin, constitutes lumi- and 
meta-rhodopsin. However, opsin is unable to 
form a stable chromoprotein with all-trans 
retinene, so that meta-rhodopsin decomposes 
at temperatures above — 15°C. into all-trans 
retinene and opsin. 

Light, having converted rhodopsin to lumi- 
or meta-rhodopsin, at temperatures below 
—15°C., can go on to isomerize their all- 
trans chromophores to steady-state mixtures 
of stereoisomers of retinene, all still attached 
to opsin. The neo-b fraction of this mixture 
constitutes rhodopsin ; the iso-a fraction, iso- 
rhodopsin. On warming, the other isomers 
leave the opsin surface, and hence constitute 


288 OPHTHALMIC RESEARCH 


the 
op 
the 
aff 
ph 
qu 
vik 
so 
T 
| m 
vi 
sc 
th 
te 
w 
as 
tr 
3 
al 
al 
d 
a 
t 
n 
n 
iF 
t 
t 
i 
a 


OPHTHALMIC RESEARCH 287 


the fraction which bleaches to retinene and 
opsin. 

For the process of vision, the eye has 
therefore selected a reaction in which light 
affects directly the shape of a protein chromo- 
phore. By coupling this with the spatial be- 
quirements of a protein surface, it has pro- 
vided a mechanism for translating the ab- 
sorption of quanta into a physiologic event. 


The visual system of the honeybee. Tim- 
othy H. Goldsmith, B.A., The Biological 
Laboratories, Harvard University, 
Cambridge 38, Massachusetts. 


The insects are the major group of ani- 
mals possessing prominent eyes whose 
visual chemistry is still completely ob- 
scure 

Retinene, has now been extracted from 
the heads of honeybees (apis mellifera). 
The retinene is apparently bound to pro- 
tein, from which it can be extracted only 
with the aid of such polar organic solvents 
as acetone. About 0.2 pg. have been ex- 
tracted per gm. fresh weight of heads. 
This corresponds to slightly more than 
3+ 10° micromols per eye, which, per 
area of retina, is about five percent the 
amount of visual pigment found in cattle. 

A photosensitive pigment also has been 
extracted from bees’ heads. Unlike all 
visual pigments previously examined, it 
does not require a solubilizing agent such 
as digitonin for extraction. A buffer ex- 
tract of bees’ heads, however, contains 
many colored substances stable to light, 
which prevent the direct spectrophoto- 
metric measurement of the small amount 
of photosensitive pigment present. 

The colored impurities have been 
largely removed by differential precipi- 
tations. The capacity to liberate retinene 
to polar organic solvents was used as a 
guide in designing this procedure. The 
photosensitive retinene complex remains 
in the solution in 45-percent saturated 
ammonium sulfate, which precipitates 


many colored impurities. The photosensi- 
tive complex itself is precipitated by 60- 
percent saturated ammonium sulfate, leav- 
ing other colored impurities in solution. 
It is also soluble in 25 volumes percent 
ethanol at —12°C., which precipitates still 
other contaminants. 

Through such procedures about 40 per- 
cent of the retinene originally present in 
the heads can be concentrated in a par- 
tially purified preparation. This final solu- 
tion contains a photosensitive pigment 
with a Amax about 440 mp. An extract from 
220 heads concentrated in 1.0 ml. displays 
a change of extinction on bleaching of 
about 0.2. Since about half the retinene 
complex originally present is lost during 
the procedure, the amount of photosensi- 
tive pigment in the bees’ eyes is probably 
at least twice as great. 

As the pigment bleaches in the light, a 
product is formed with Amax about 370 mu, 
which appears to be retinene. The spec- 
trum is somewhat distorted at short wave- 
lengths. This product, estimated as ret- 
inene, is produced in about the correct 
equivalent amount if the molar extinction 
of the photopigment is taken to approxi- 
mate that of rhodopsin, about 40,000. 

The spectral sensitivity of the com- 
pound eyes and ocelli of bees is being 
measured with the _ electroretinogram. 
Evidence has been obtained of a peak of 
photosensitivity in the compound eye of 
the drone at about 440 mp. This peak 
may be based upon the absorption char- 
acteristics of the pigment which has been 
extracted. The visual sensitivity meas- 
urements suggest, however, that this is 
not the only photosensitive pigment 
which the bee possesses. It should be re- 
called that there is good behavioral basis 
for the assumption that the bee possesses 
color vision ; and it is possible that the 440 
mp pigment is only one of a group of 
photosensitive pigments concerned with 
vision in the bee. 
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Photopic retinal receptors of the typical 
achromat. Louise L. Sloan, Ph.D., Lab- 
oratory of Physiological Optics, Wilmer 
Institute, The Johns Hopkins Hospital, 
Baltimore 5, Maryland. 

The dark adaptation curve of the typi- 
cal achromat has two sections, suggesting 
that his retina has not only normal rods 
but also a second receptor mechanism 
which functions in the light adapted eye. 
It has been variously suggested that these 
receptors are (a) high threshold rods, (b) 
normal cones too few in number to pro- 
vide good acuity and color discrimination, 
or (c) “blue” cones. 

The dark adaptation curves of five 
achromats were determined employing 
alternately white (Illuminant C) and blue 
(IIluminant C plus Wratten 47) test 
lights to measure the threshold. The in- 
crease in threshold when the blue filter is 
interposed should be 1.6 log units for 
normal cone receptors, 0.8 for rods, and 
about 0.4 for blue-sensitive receptors with 
maximum sensitivity of 440 mu. 

In the second or rod section of the ad- 
aptation curves two normals and five ach- 
romats showed the predicted increase in 
threshold of 0.8 log units. In the first sec- 
tion the increase was 1.3 and 1.5, respec- 
tively, for the two normals, 0.8 for each 
of the five achromats. The results suggest 
that both receptor mechanisms of the 
achromat have the spectral sensitivity of 
normal rods. 


Eye movements and visual pathways in 
the chameleon. Magdolna Iranyi, M.D., 
Donald L. Miller, A.B., and Robert B. 
Livingston, M.D., Basic Research Pro- 
gram, NIMH-NINDB, National Insti- 
tutes of Health, Bethesda, Maryland. 
The chameleon represents an extreme 

development among land vertebrates of 

ocular motor independence, and it de- 
pends importantly on vision in hunting 
prey. This interesting reptile has com- 
pletely independent control of its eye 


movements ; that is, it can look with each 
turretlike eye at separate targets at the 
same time. It also has a remarkable ex- 
cursion of eye movements, approximately 
180 degrees vertically and horizontally. In 
opticokinetic nystagmus, chameleon eye 
movements are independent in rhythm. In 
vestibular nystagmus, the eye movements 
are rhythmically linkec together. When 
a chameleon is getting set to capture some 
insect, both eyes are directed ahead upon 
the target, and a swift flick of its long 
tongue effects capture. The distance may 
be as far from the jaws as the length of 
the chameleon’s own body. The chame- 
leon strikes an insert target with its 
tongue with apparently equal facility and 
accuracy even after one eye has been 
removed. 

There are four recti and two oblique 
extraocular muscles attached to each 
globe. The IIIrd, IVth and VIth cranial 
nerve nuclei are disposed in the same gen- 
eral anatomic pattern in the brainstem as 
are the analogous structures in man. The 
medial longitudinal fasciculus is promi- 
nent and interconnects the eye motor 
nuclei. Also, as in man, each of the oculo- 
motor nuclei sends motor fibers to mus- 
cles in both orbits. In an animal with eyes 
moving in opposite directions, the “pro- 
gramming” of motoneuron discharge 
within each oculomotor nucleus and 
among the six nuclei together must be 
very complex. The complete independence 
of eye movements and the apparently 
typical muscular and motor nuclear or- 
ganization imply that the eye motor nu- 
clei in the chameleon cannot be inter- 
connected in some simple reciprocal 
scheme. 

The optic chiasma is entirely crossed. 
The ventral optic tract fibers go directly 
to an optic nucleus in the tegmentum, 
immediately anterior to the exit of the 
oculomotor nerve. This nucleus is in turn 
associated with the eye motor nuclei, both 
directly and indirectly. The main part of 
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the optic tract sends collateral fibers to 
the thalamus and ends by forming a roof 
over the optic lobe. Input into the optic 
lobe involves thalamic projections as well 
as the optic tract fibers just described. 
Neurons residing in the optic lobe dis- 
tribute dendrites in a radial fashion up 
into the terminating axons of thalamic 
and retinal origin. They send their axons 
down into the brainstem where they un- 
doubtedly influence the eye motor nuclei 
and motor centers relating to the head, 
tongue, limbs, and tail. Thus there is a 
fairly direct visual pathway to an optic 
nucleus in the tegmentum of the brain- 
stem and a more circuitous route by way 
of the thalamus and the optic lobe. 

The optic lobe is thought to be com- 
parable to the ventral part of the lateral 
geniculate body in man. There are no 
“higher” visual centers in the chameleon. 
Nature provides an example in the cha- 
meleon of a relatively simplified neuronal 
system that is nevertheless capable of 
integrating visual and eye motor im- 
pulses as necessary for tracking moving 
targets and for establishing the spacial 
co-ordinates necessary to capture. We are 
attempting to establish, by a combination 
of behavioral, neuroanatomic and neuro- 
physiologic techniques, which elements 
of this system are essential for part or 
all of these performances. 


Electrically induced movements of the 
iris versus physiologic reflex responses. 
Otto Lowenstein, M.D., and Irene E. 
Lowenfeld, Ph.D., College of Physi- 
cians and Surgeons, Columbia Univer- 
sity, 635 West 165 Street, New York 32. 
Iris movements elicited in conscious 

animals by physiologic stimuli are inte- 

grated reflexes. As in other reflex move- 
ments, active innervation of the agonist 
is combined with inhibition of the motor 
nucleus of the antagonist. In contrast, 
electrical stimulation of sympathetic or of 
parasympathetic motor nerves to the iris 
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evokes incomplete motions which differ 
in speed and dynamic structure from 
the physiologic reflex pattern. The peak 
speed of the iris movements evoked in 
anesthetized animals by electric stimula- 
tion of the cervical sympathetic, or of the 
ciliary ganglion, falls far short of the 
velocity achieved during pupillary re- 
flexes to light or to sensory stimulation in 
conscious animals. 

For example, when the cervical sympa- 
thetic is electrically stimulated with maxi- 
mal intensity, the resulting iris motion is 
maximal in extent but relatively slow 
compared to physiologically elicited reflex 
dilatation of the pupil. It appeared likely 
that the parasympathetic-inhibitory factor 
present in physiologic pupillary reflex 
dilatation but absent in responses to elec- 
trical stimulation was responsible for this 
difference in peak velocity. To prove this 
hypothesis sensory stimuli, known to in- 
hibit the third nerve nucleus in narcotized 
animals, were given simultaneously with 
the sympathetic stimuli. The iris motions 
resulting from such combined sensory and 
sympathetic stimulation were found to be 
similar in all features to physiologic reflex 
dilatation of the pupil. 

Therefore, electrical stimulation of the 
agonist and simultaneous electrically pro- 
duced inhibition of the antagonist com- 
bine to give rise to an integrated motion 
similar to the natural reflex movement. 
The different types of iris responses were 
demonstrated and the physiologic signifi- 
cance of inhibition and facilitation, as 
shown in these reactions, were discussed. 


Role of centrifugal inhibitory fibers on the 
amplitude of the electroretinogram. 
Jerry H. Jacobson, M.D., and Gidon F. 
Gestring, Department of Electrophysi- 
ology, New York Eye and Ear Infir- 
mary, Albert Einstein College of Medi- 
cine, New York. 

Various attempts have been made in 
the past to analyze the complex electro- 
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retinogram of the mammal. In this re- 
port an inhibitory component, not hith- 
erto described in the literature, is demon- 
strated. 

In a series of experiments on cats and 
monkeys under Pentabarbital anesthesia 
a unilateral section of the optic nerve was 
performed about one mm. below the optic 
chiasm while monitoring the electroret- 
inogram bilaterally. An immediate in- 
crease in the amplitude of the electroret- 
inogram in the denervated (isolated) eye 
was observed which persisted throughout 
the experiment. Intravenous administra- 
tion of Hexamethonium and central nerv- 
ous system stimulants, such as Strychnine 
and Metrazol, reduced the electroretino- 
gram b-wave amplitude, while central 
nervous system depressants, such as 
Nembutal increased the response in the 
intact eye. Simultaneously, no effect was 
noticed on the isolated eye. Electrical 
stimulation of the distal end of the sec- 
tioned nerve caused a decrease in the 
isolated electroretinogram without affect- 
ing the intact eye. 

It is concluded that inhibitory fibers 
connect a cephalic inhibitory center with 
the retina through the optic nerve which 
functions to depress the amplitude of the 
electroretinogram. The electroretinogram 
hence is not a pure retinal response but a 
summation of the pure retinal response 
and the effect on it is of a central process. 
This potential can be abolished with deep 
anesthesia or optic-nerve section. 


The interrelations between critical flicker 
frequency, the electroretinogram, pho- 
tochemical mechanisms, and perceptual 
responses. R. H. Peckham, Ph.D., and 
W. M. Hart, M.D., 8218 Wisconsin 
Avenue. Bethesda, Maryland, Sibley 
Memorial Hospital of American Uni- 
versity, Washington, D.C. 

Critical flicker frequency is the rate 
of alternation of lightness and darkness 
of the stimulus at which perception of al- 


tv 


ternation disappears and the field seems 
uniform. When critical flicker frequency 
is discrete, measurement of the essentially 
random nature of the phenomenon is ig- 
nored, and the estimate, being unstable, 
loses its correlation to other retinal phe- 
nomena. Light on the retina initiates a 
reversible photochemical reaction which 
includes specific electrical discharges in 
individual receptor cells. Integrated, these 
are found in the electroretinogram. At 
threshold intensities the perception 
aroused is a probability function. When 
the field is flickering the retina is operat- 
ing in this probability range, and the per- 
ception uniquely reflects this randomness. 
Estimates of critical flicker frequency 
must be obtained within this probability 
matrix. When the rate of alternation is 
constant, estimates of critical flicker fre- 
quency can be expressed as that contrast 
at which 50 percent of the presentations 
will arouse “flicker” and 50 percent “fu- 
sion.” Although the perception is random, 
the measurement is an exact and stable 
quantity. Correlation of critical flicker 
frequency with age, and the statistical 
evaluation was presented. Failure of cor- 
relation with the other primary evidences 
of retinal response may now be avoided. 
Age, hypertension, glaucoma and dark 
adaptation, can be investigated. Studies of 
field defects, the effect of drugs on vision, 
or ophthalmic protection in operating 
high speed aircraft can be undertaken, 
using this sharpened tool for ophthalmic 
diagnosis. 


A technique of measuring the electrical 
potential across the living rabbit cor- 
nea. Anthony Donn, M.D., Department 
of Ophthalmology Research, College of 
Physicians & Surgeons, Columbia Uni- 
versity, 630 West 168th Street, New 
York 32, New York, and the Institute 
of Ophthalmology, 635 West 165th 
Street, New York 32. 


A technique is described by which an 
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isolated rabbit cornea is mounted between 
two lucite chambers. When both sides of 
the cornea are perfused with an artificial 
aqueous solution, the cornea is able to 
maintain its normal hydration without 
swelling. If the preparation is cooled the 
cornea swells, but when the temperature 
is raised to 37°C., the cornea gets thinner. 

A potential difference of up to 40 milli- 
volts is measured across this mounted 
cornea. The potential varies in size during 
the course of six hours; however, the 
direction of the potential is always con- 
stant. The concave side of the cornea is 
always positive with respect to the con- 
vex surface. 


The distensibility of the human eye. F. J. 
Macri, Ph.D., T. Wanko, M.D., and 
P. A. Grimes, B.A., Ophthalmology 
Branch, NINDB, National Institutes of 
Health, Bethesda, Maryland. 


Nine human eyes were used in this 
study. Known volumes of fluid were in- 
jected into the anterior chamber and the 
induced pressure changes in this chamber 
were recorded manometrically. The rigid- 
ity of the eyes was expressed by the 
equation of Friedenwald, 


log — log 
AV 


and by a modification of the bulk Modu- 


1 
lus, E = ————,, K and E — rigidity, 
AV 
P, — final pressure, P, — initial pressure, 


AV — volume change. Rigidities were not 
found to be constant at various intraocu- 
lar pressure levels with either method of 
determination. The rigidities were also 
found to vary as a function of time 
elapsed between death and the experimen- 
tal determinations. A progressive increase 
in the distensibility of the eyes was noted 
at 12 hours to four days when compared 
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to eyes which were tested in situ 30 min- 
utes after death, 


Development of stromal collagen patterns. 
Alfred J. Coulombre, Ph.D., and Jane 
L. Coulombre, B.S., Department of 
Anatomy, Yale University School of 
Medicine, 333 Cedar Street, New Haven 
11, Connecticut. 

The arrangement of stromal collagen is 
an important factor in the transparency of 
the cornea. This study deals with the na- 
ture of this pattern in the chick embryo, 
and the manner in which it develops. 
Collagen fibers are present in the develop- 
ing corneal stroma from very-early stages. 
It is not until the eighth or ninth day of 
incubation, however, that collagen fibers 
are deposited in a geometric array. At 
this time collagen fibrils and fibroblasts 
tend to allign in parallel fashion. Shortly 
thereafter a second rank of fibers and 
cells is observed with its long axis at 
right angles to the first rank. In this man- 
ner a rectangular gridwork of fibers and 
cells is formed which lies parallel to the 
surface of the cornea. Similar layers are 
subsequently formed. The axes of any 
one layer are not in register with those 
of adjoining layers. 

Freshly excised corneas of different 
ages were studied with polarized light. 
The Maltese cross pattern, which is typi- 
cal of the adult cornea, appears during de- 
velopment, with the fiber patterns de- 
scribed above. 

On the basis of this and other studies 
it is postulated that: (a) mechanical fac- 
tors acting on the developing cornea are 
responsible for the pattern of deposition 
of collagenous bundles in the stroma, and 
(b) that the manner of deposition of col- 
lagen in the cornea assures its develop- 
ment as a segment of a sphere. 


The vitreous cells and their role in the 
formation of the vitreous body. Endre 
A. Balazs, M.D., Lars Sundblad, M.D., 
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and Laszlo Z. J. Toth, Ph.D., Retina 

Foundation, Department of Ophthal- 

mology, Massachusetts Eye and Ear 

Infirmary and Harvard Medical School, 

30 Chambers Street, Boston. 

It has been reported that the concen- 
tration of hyaluronic acid and certain pro- 
teins in the adult cattle vitreous body is 
highest in the cortical layer, next to the 
retina, and gradually decreases toward 
the center, reaching the lowest value in 
the anterior segments next to the lens 
(Balazs, E, A.: Structure of the vitreous 
gel. Acta XVII Conc. Ophth. 2:1019, 
1955). Later it was reported that this cor- 
tical layer contains a special cell, which 
is embedded in that portion of the vitre- 
ous gel containing the highest concentra- 
tion of hyaluronic acid (Szirmai, J. A., 
and Balazs, E. A.: Studies on the struc- 
ture of the vitreous body: ITI. Cells in the 
cortical layer. Arch. Ophth., in press). It 
was found that the vitreous cells are al- 
ready present in the cortical layer of the 
vitreous body of four- to five-month- 
old cattle embryos and that their total 
number increases with the growth of the 
eyeball. In order to determine whether 
or not these cells participate in the forma- 
tion of hyaluronic acid in the eye, in vitro 
experiments were carried out to study the 
incorporation of C-labeled glucose into 
the hyaluronic acid molecule in the pres- 
ence of living cells and cell homogenates. 
The results indicate that these cells can 
form high-molecular (nondialyzable) hya- 
luronic acid in vitro, 


The relation of the adrenal gland to ex- 
perimental production of exophthalmos. 
George K. Smelser, Ph.D., and Victoria 
Ozanics, M.S., Department of Ophthal- 
mology Research, College of Physicians 
and Surgeons, Columbia University, 
630 West 168th Street, New York 32. 
Recent studies have shown that the de- 

gree of the exophthalmos which can be 
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produced by the injection of the pituitary 
extracts in guinea pigs is greatly in- 
creased by adrenal steroid hormones. This 
suggests the possibility that the orbital 
changes causing exophthalmos depend on 
the presence of adrenal steroids. To test 
this hypothesis attempts were made to 
produce exophthalmos in guinea pigs in 
the complete absence of these steroid hor- 
mones. The adrenal glands were removed 
from large female animals in two opera- 
tions. The ovaries were also removed, at 
the time of adrenalectomy, so that no 
ovarian steroids were present. In addition 
to adrenalectomy and ovariectomy, thy- 
roidectomy was done as in earlier studies. 
Maintenance of the thyroidectomized, 
ovariectomized and adrenalectomized 
guinea pigs, especially those receiving 
pituitary extract injections, proved ex- 
ceedingly difficult, but was finally accom- 
plished by the frequent oral administra- 
tion of glucose and sodium chloride, and 
housing the animals in heated draft-free 
cages. The pituitary preparation used was 
prepared by Organon, Inc. and contained 
considerable thyrotropic hormone. 

It was demonstrated that exophthalmos 
could be produced in the total absence of 
steroid hormones from the adrenal and 
ovary. The exophthalmos in these cases 
was qualitatively similar to that of guinea 
pigs with intact ovarian and adrenal 
glands, but was much less marked. The 
adrenal steroids, therefore, although they 
play an important role in the severity of 
experimental exophthalmos, are not “per- 
missive” agents. That is, the production 
of exophthalmos and the accompanying 
pathology of the orbital connective tissue 
does not depend on the presence of these 
steroid hormones. 


The mast cells in the uveal tract of ti‘: 
eye and changes induced by hormones. 
Godfred Larsen, M.D., Laboratory for 
Connective Tissue Research, Univer- 
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sity Institute of Medical Anatomy, Co- 
penhagen, Denmark. Mailing address: 
Department of Ophthalmology Re- 
search, College of Physicians and Sur- 
geons, Columbia University, 630 West 
168th Street, New York 32. 


Mast cells, one of the cell types of all 
connective tissue, are present in consider- 
able but variable amounts in the uveal 
tract of the eye, the number, however, 
besides individual variations, depending 
on the species of animals. 

Rabbits, rats, mice and guinea pigs 
were used in the experiments. The mast 
cells were found most numerous in the 
uvea of the guinea pig, and in decreasing 
numbers in the following order in rats, 
mice and rabbits. In the uvea itself by far 
most mast cells were present in the chor- 
oid, less numerous in the ciliary body and 
very few to none in the iris, always in 
close relation to the vessels. Both whole 
eyes and pieces of eyes were used, fixed 
in four-percent lead subacetate or 0.4-per- 
cent 5-acridine hydrochloride dissolved in 
50-percent alcohol. Nearly all specimens 
were stained with toluidine blue, hema- 
toxylin-eosin and Hotchkiss’ stain. 

By treatment the mast cells changed 
their appearance. Cortisone decreased the 
number of mast cells and the cytoplasm 
showed signs of degranulation and lump- 
ing of the granules with formation of 
vacuoles. Thyroidectomy and especially 
thyroidectomy combined with treatment 
with thyrotrophine increased the amount 
of mast cells and the cytoplasm became 
more or less saturated with granules. Fol- 
lowing treatment with thyroxine the mast 
cells were less numerous and smaller, 
with sparse granulation of cytoplasm. 
C-avitaminosis provoked heavy degranu- 
lation of the mast cells. 

The function of mast cells in the uvea 
is presumably the same as in connective 
tissue elsewhere, namely secretion of 
mucopolysaccharides. Because of the. 
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complicated structure of the eye, the mast 
cells in the uvea may be of importance 
for the fluids of the eye, where mucopoly- 
saccharides are also found. 


Heterologous immunologic studies with 
lens. Patricia L. FitzGerald, B.A., and 
Seymour P. Halbert, M.D., Department 
of Ophthalmology Research, College of 
Physicians and Surgeons, Columbia 
University, 630 West 168th Street, New 
York 32. 

Earlier studies have shown that rabbits 
can be readily immunized with homol- 
ogous rabbit lens with the aid of 
Freund's adjuvant as a vehicle. Such sera 
have revealed at least five distinct anti- 
gen-antibody systems with agar precipitin 
techniques. Cross reactions of these sera 
with lenses from a wide variety of ver- 
tebrates were shown to be due to anti- 
genic similarity of from one to all five of 
the components visualized. 

Heterologous antisera have now been 
prepared in rabbits to lenses of several 
other species, human cataract, fish (men- 
haden), frog (rana pipiens) and squid. All 
of these antisera show from at least five 
to seven antigen-antibody systems with 
their immunizing lens. The antisquid lens 
antisera failed to show any cross reactions 
with any of the vertebrate lenses tested 
and revealed up to five antigens with the 
squid lens. All of the vertebrate antilens 
sera failed to show any precipitin bands 
with the squid lens. These findings indi- 
cate that the evolutionary development of 
lens proteins may have taken place along 
two different lines. The number of cross 
reactions of the vertebrate lens antisera 
with lenses of other species essentially 
agree with the cross reactions found with 
homologous rabbit antilens sera. 


Effect of irradiation on intraocular anti- 


gen-antibody reactions. S. James Bull- 
ington, M.D., and Arthur F. Howe, 
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Ph.D., Retina Foundation, Department 
of Ophthalmology, Massachusetts Eye 
and Ear Infirmary and Harvard Medi- 
cal School, Boston. Retina Foundation, 
30 Chambers Street, Boston 14. 


The effect of irradiation on the intra- 
ocular Arthus reaction has been studied. 
The passive intraocular Arthus reaction 
was previously standardized in normal 
rabbits. In rabbits given doses of total- 
body irradiation (> 400 r) sufficient to 
lower the polymorphonuclear neutrophil 
count to fewer than 2,000, the passive 
intraocular Arthus reaction was found to 
be markedly inhibited. With total-body 
irradiation doses of less than 400 r, there 
was little inhibition of the passive reac- 
tion and no noticeable effect on the intra- 
ocular Arthus reaction in actively sensi- 
tized animals. Clinical and _ histologic 
studies of the eye were made in rabbits in 
which passive Arthus’ reactions had been 
produced repeatedly. It was found that in 
some rabbits in which the Arthus reaction 
was produced in one eye, a simultaneous 
reaction was observed in the unmanipu- 
lated eye. 

Retinal detachment has been observed 
in some eyes which received intravitreal 
antigen injections followed by an antigen- 
antibody reaction (antibody injected in- 
travenously). No retinal detachment has 
been observed in eyes which received only 
intravitreal saline injections. 


Two early wound reactions in rat corneas. 
Virginia Weimar, Ph.D., Department 
of Ophthalmology Research, College of 
Physicians and Surgeons, Columbia 
University, 630 West 168th Street, New 
York 32. 

Studies with neutral red vital staining 
have revealed an early wound reaction in 
the stromal cells of rat corneas. Under 
the conditions of these experiments the 
corneal stromal cells in unwounded eyes 
were negative to neutral red. Within the 


first 12 postoperative hours all of the cor- 
neal stromal cells became transformed to 
macrophagelike cells which phagocytosed 
large quantities of the dye. The reaction 
became still more intense by 24 hours 
after injury. The fibroblastlike cells of the 
wound edge also took up the dye inten- 
sively. 

Thirty-six hours after wounding, how- 
ever, a new phenomenon occurred. Some 
of the fibroblasts at the wound edge took 
up no neutral red at all, although a large 
number of them did. The cells away from 
the wound edge continued to take up the 
dye intensively. 

By 00 hours after wounding the fibro- 
blasts of the wound edge were no longer 
able to phagocytose the neutral red. The 
cells away from the wound edge con- 
tinued to take up the dye for as long as 
96 hours (the longest time period 
studied). 

The results were interpreted as: 

1. Within 12 hours after wounding an 
unknown injury factor released by the 
wound reaction causes the transformation 
of all the corneal stromal cells to macro- 
phagelike cells. These continue to behave 
like macrophages until at least 96 hours 
after wounding. 

2. At the wound edge a second un- 
known factor, released by the wound re- 
action, transforms macrophages, derived 
from either corneal stromal cells or mono- 
cytes, into fibroblasts. 

Some hypothetic wound factors and 
their relation to these phenomena were 
discussed. 


Experimental ocular carcinogenesis: I: 
The effect of intraocular methyl cho- 
lanthrene implantation on the mouse 
eye. Arnall Patz, M.D., Lydia Wulffe, 
M.S., and Sarah Rogers, Wilmer In- 
stitute, The Johns Hopkins Hospital, 
Baltimore 5, Maryland. 

Methyl cholanthrene, an extensively in- 
vestigated carcinogenic hydrocarbon, was 
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introduced into the mouse eye in these 
studies. 

Minute pellets of fused cholanthrene 
crystals or the fine powdered crystals 
themselves, were introduced by a No. 25 
needle in the following experiments: (1) 
directly into the anterior chamber; (2) 
into the vitreous; (3) directly into the 
retina. The animals were all inbred cancer 
strain mice, varying from five days to 
three months of age. Approximately 250 
animals were operated and the animals 
were killed after a follow-up of from one 
to 18 months. 

The most interesting observation from 
these experiments was that the surface 
epithelium near the sight of needle punc- 
ture proliferated into the wound to in- 
vade the anterior or posterior chamber of 
the eye. This occurred in approximately 
one fourth of the operated animals (62 
eyes). Serial sections demonstrated the 
continuity through the wound of surface 
and ingrown epithelium. In several in- 
stances the ingrown surface epithelium 
proliferated markedly showing precancer- 
ous changes. In one instance a squamous- 
cell carcinoma developed from the in- 
grown epithelium. 

In six eyes the retinal pigment epi- 
thelium showed marked proliferation. 
Several mesodermal tumors (sarcomas) 
occurred. However, the exact origin of 
these tumors could not be determined. No 
true neoplastic changes were detected in 
the retinas. 


Distribution of sulfhydryl groups and 
proteins in calf and bovine lens. Jin H. 
Kinoshita, Ph.D., and Lorenzo Merola, 
B.S., Harvard Medical School and Mas- 
sachusetts Eye and Ear Infirmary, 
Howe Laboratory, 243 Charles Street, 
Boston 14. 


In the course of studying the effect of 
the aging process on the lens an attempt 
was made to relate the distribution of the 
sulfhydryl (-SH) groups to the different 


types of protein normally found in lens. 
To gain insight on what changes may oc- 
cur as the lens fibers become older, chem- 
ical analyses and electrophoretic studies 
were made on the cortex and nucleus of 
young and old lenses, In these studies the 
lens from the young animals were ob- 
tained from calves and the older lens were 
from cattle. 

It is apparent from the results with cat- 
tle lens that the cortex is rich in gluta- 
thione. In the cortex of cattle lens the 
concentration of this tripeptide on a dry 
weight basis is almost five times that 
of the nucleus. The interesting feature 
of this distribution is that although 
there is a high concentration of gluta- 
thione, the protein sulfhydryl (P-SH) 
content is lower in the cortex than in 
the nucleus. In fact there seems to be 
a close reciprocal relationship between 
the cortex and nucleus in regard to 
the distribution of glutathione and P-SH. 
These findings lead one to speculate that 
as the cortical fibers age and become part 
of the nucleus, glutathione disappears and, 
in its place, an equivalent amount of 
P-SH is formed. This may be the result 
of either the -SH of glutathione actually 
being incorporated into the protein mole- 
cule or being involved in the reduction of 
a disulfide bond of the proteins. It is in- 
teresting to note that along with this pre- 
dicted transformation another protein ap- 
pears in the nucleus. Electrophoretically 
the cortex is made up of two proteins: 
alpha-crystallin, the -SH poor protein and 
beta-crystallin, the -SH rich protein, In 
the nucleus electrophoretic patterns not 
only show two proteins having mobilities 
corresponding to the alpha and beta crys- 
tallins of the cortex, but also a third pro- 
tein, the gamma-crystallin. 

In comparing the young with the old 
lens it appears that the P-SH of calf lens 
is much higher in both the cortex and 
nucleus. Electrophoretic studies seem to 
furnish an explanation for this difference. 
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In calf lens there is only a small amount 
of alpha-crystallin, the -SH poor protein. 
The majority of the calf lens proteins in 
the cortex and nucleus is made up of beta 
and gamma crystallins. The gamma-crys- 
tallin is present in strikingly high concen- 
trations in calf lens. Again in the cortex 
and nucleus of calf lens a reciprocal rela- 
tionship in the distribution of glutathione 
and P-SH is observed. 


Quantitative histochemical changes in the 
development of rat lens and cornea. 
Robert E. Kuhlman, M.D., and Robert 
A. Resnik, Ph.D., Ophthalmology 
Branch, NINDB, National Institutes of 
Health, Bethesda 4, Maryland. 


The activity of the following enzymes 
was determined in cornea and lens tissue 
at various stages of development of the 
rat’s eye: hexokinase, aldolase, lactic de- 
hydrogenase, isocitric dehydrogenase, 
glucose-6-phosphate dehydrogenase, glu- 
tamic dehydrogenase, and glutathione re- 
ductase. Each enzyme was assayed in 
frozen dried sections of corneal epi- 
thelium, corneal stroma, lens capsule with 
cortical epithelium, lens cortex, and lens 
nucleus of new born, 10-day, 20-day, and 
adult (100-day) rats. Corneal epithelium 
had the highest over-all activity. Lactic 
dehydrogenase was the most active sys- 
tem. The enzymatic activity of corneal 
stroma and lens nucleus decreased with 
growth while that of the corneal and lens 
epithelium either increased or remained 
relatively constant. 

The findings of Kinoshita, indicating a 
high activity of the direct oxidative path- 
way, have been confirmed. In addition, 
isocitric dehydrogenase was found to 
have the same magnitude as does glucose- 
6-phosphate dehydrogenase. 

Glutamic dehydrogenase activity is 
very low. 

Hexokinase and aldolase appear to be 
limiting systems in all the tissues. The 
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capacities of both these systems remain 
low throughout development. 


Oxidation of soluble lens proteins by 
heavy metals in presence of phosphate. 
Zacharias Dische, M.D., Joy Elliott, 
B.S., and Ginevra Zelmenis, B.A., De- 
partment of Ophthalmology Research, 
College of Physicians and Surgeons, 
Columbia University, 630 West 168th 
Street, New York 32. 

It has been reported by Croisy and 
Dische that the cysteine of soluble pro- 
teins of rat lenses is oxidized by 0.1 to 
1.0 M phosphate. As oxidation of reducing 
substances by phosphate is known to be a 
catalysis by traces of heavy metals pres- 
ent in phosphate solutions, experiments 
were carried out to determine the respec- 
tive roles of heavy metal and phosphate 
in the oxidation of soluble lens proteins. 
Proteins of lenses of rats and cattle pre- 
pared by centrifugation of 1:10 homo- 
genates of lenses were used. Cu** in 4 - 
10° M to 10° M, Fe* in 4 - 10° to2 - 10% 
were tested in presence of phosphate in 
concentrations ranging from 1/3000 to 
0.3 M. Cu** at 2 - 10° M in 0.3 M phos- 
phate oxidized twice as much cysteine in 
2% hours at 37°C. at pH 7.4, then phos- 
phate alone. In 0.03 M phosphate, the oxi- 
dation by Cu was much smaller and was 
barely significant in 1/3000 M phosphate. 
This indicates that a phosphate complex 
of Cu is the catalyzing agent. Fe** at 
2 - 10% M was less effective than Cu at 
2 - 10°, while the oxidation by Fe*** at 
2 - 10° was barely significant. The cys- 
teine which disappeared by oxidation was 
recovered as cystine. When lens proteins 
were pre-incubated with phosphate alone 
or phosphate and Cu for two hours at 
37°C. and then incubated with K,Fe(Cn)., 
the reduction of the latter was strongly 
decreased as compared with the simul- 
taneous reduction by nonpreincubated 
proteins; Cu combined with phosphate, 
however, did not decrease the reduction 


a 
le 
tl 
tl 
Ww 
it 
a 
d 
| 
t 
b 
u 
t 
t 
i 
£ 
t 
r 
€ 
1 
I 


more than phosphate alone, which indi- 
cates that Cu at 2 - 10° M increases the 
availability of reducing groups of soluble 
lens proteins. The influence of pH on 
these oxidations has been examined. As 
this oxidation process is taking place at 
concentrations of Cu** and phosphate 
which can be regarded as physiologic, 
it could be responsible for the continuous 
accumulation of cystine in ocular lenses 
during aging and cataract formation. 


Hexokinase activity of rabbit lens: Effect 
of age. Harry Green, Ph.D., and Shirley 
A. Solomon, B.S. (With technical as- 
sistance of Caroline A. Hamblin, M.S.), 
Research Department, Wills Eye Hos- 
pital, 1601 Spring Garden Street, Phila- 
delphia 30. 

Homogenates of lenses prepared from 
three to four-week and three-year-old rab- 
bits were used to study the effect of age 
upon the hexokinase activity in the crys- 
talline lens. With both age groups, under 
optimal conditions of pH and concentra- 
tion of glucose, the enzymatic activity, as 
indicated by the rate of disappearance of 
glucose, was linear with time, at least up 
to 30 minutes, under the given experi- 
mental conditions. Characterization of the 
enzymes from the two age-different 
lenses; for example, pH optimum, opti- 
mal substrate concentration, Michaelis- 
Menten constant indicate that with age 
the biochemical characteristics of the 
hexokinase are unaffected. Furthermore, 
while the total enzyme activity of the lens 
did not change appreciably with age, the 
concentration in the older lens was mark- 
edly lower than in the younger lens. The 
distribution of hexokinase between the 
nucleus, cortex and capsule-epithelium 
was also studied. The results will be dis- 
cussed in terms of the growth character- 
istics of the lens. 


The effect of glutathione in the formalde- 
hyde oxidation of the retina. Jin H. 
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Kinoshita, Ph.D., Harvard Medical 
School and Massachusetts Eye and Ear 
Infirmary, Howe Laboratory, 243 
Charles Street, Boston 14. 

It is of especial interest to study the 
metabolism of formaldehyde in the retina 
because of the possibility of this com- 
pound being the toxic agent in methanol 
poisoning. Potts and Johnson have tested 
the toxic effects of methanol, formalde- 
hyde and formic acid and found that for- 
maldehyde, the first metabolite of metha- 
nol oxidation, was the most effective in- 
hibitor of many of the retinal enzymes. 
Therefore, it is implied that in those in- 
dividuals who are susceptible to metha- 
nol poisoning formaldehyde accumulates 
in the retina either because more of it is 
available or it is not metabolized rapidly 
enough. Heretofore, it was thought that 
the normal course of formaldehyde me- 
tabolism was its oxidation to formic acid 
catalyzed by a nonspecific enzyme, ace- 
taldehyde dehydrogenase. It has recently 
been shown that in liver a specific en- 
zyme, formaldehyde dehydrogenase, is 
present which oxidizes formaldehyde and 
requires glutathione as a co-factor. In the 
current report evidence will be presented 
which indicates that this specific dehydro- 
genase also participates in the formalde- 
hyde oxidation of the retina. 

In the dialyzed extracts of 
retina, it has been possible to demonstrate 
the oxidation of formaldehyde and acetal- 
dehyde by following the reduction of 
DPN spectrophotometrically. In the reti- 
nal extracts the oxidation of acetaldehyde 
occurred at a much more rapid rate than 
that of formaldehyde. However, when glu- 
tathione was added to the reaction mix- 
ture, the formaldehyde oxidation was 
stimulated to such an extent that the rate 
of its oxidation was faster than that of 
acetaldehyde. The presence of gluta- 
thione, although it had a marked stimu- 
latory effect on the formaldehyde oxida- 
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tion, did not alter the rate of oxidation of 
acetaldehyde. It has been shown that the 
end-product of the formaldehyde oxida- 
tion is formic acid. In some preparations 
of the retinal extracts in which all the 
glutathione was removed no oxidation of 
formaldehyde was observed until a trace 
of glutathione was added to the reaction 
vessels. The requirement of glutathione in 
the oxidation of formaldehyde has been 
demonstrated in the extracts from cattle, 
rabbit, and human retinas. 

Assuming that in methanol poisoning 
formaldehyde is the toxic agent, it is diffi- 
cult to say at this time without more evi- 
dence whether a deficiency of this enzyme 
or the lack of available glutathione may 
contribute to the symptoms observed. 


Electron microscope study on the lens 
epithelium. Theodor Wanko, M.D., and 
Mary Ann Gavin, M.A., Ophthalmol- 
ogy Branch, NINDB, National Insti- 
tutes of Health, Bethesda 14, Maryland. 
The epithelium of the lens has been 

studied on specimens from adult normal 

animals of various vertebrate species (rat, 
guinea pig, rabbit). The general cytologic 
pattern and the morphologic relationship 
of epithelial cells to lens capsule and lens 
fibers are similar in these species. The 
lens fibers are in juxtaposition with the 
epithelial layer, separated by a less 
opaque space between two dense cellular 
membranes. A boundary between epithe- 
lium and lens capsule consists only of the 
anterior epithelial cell membrane. In the 
region near the capsule the epithelial cells 
interdigitate frequently, whereas the cell 
membranes meet in a fairly regular 
fashion in the zone near the lens fibers. 

Cell nuclei form round or ovoid rather 

homogenous profiles, outlined by a double 

membrane. They are more opaque than 
the surrounding cytoplasm and _ their 
periphery sometimes appears indented. 

Nucleoli can be distinguished within the 
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body of the nucleus by their greater den- 
sity. In all types of lens epithelial cells 
four major cytoplasmic constituents can 
be differentiated: mitochondria, endo- 
plasmic reticulum of the granular type, 
endoplasmic reticulum of the agranular 
type, an elongated, very small vesicular 
component and a structure suggestive of 
Golgi equivalent. It appears that the 
quantitative relationship between some of 
these cytoplasmic constituents varies in 
different regions of the lens epithelium. 


A clinicopathologic and histochemical 
study of calcium oxalate crystallization 
within ocular tissues. Lorenz E. Zim- 
merman, M.D., and Frank B. Johnson, 
M.D., Central Laboratory for Patho- 
logic Anatomy and Research, Veterans 
Administration, Armed Forces Insti- 


tute of Pathology, Washington 25, D.C. 
For a number of years, pathologists at 
the Armed Forces Institute of Pathology 
had recognized the presence of nonstain- 
ing birefringent crystalline deposits oc- 


curring within certain ocular tissues. 
These cases were recorded in the Regis- 
try of Ophthalmic Pathology under the 
tentative heading of “protein crystals,” 
but the chemical nature of the crystals re- 
mained unknown until the present inves- 
tigators became curious about them early 
in 1954. A new histochemical procedure 
devised by one of us (F.B.J.: J. Histo- 
chem. & Cytochem., 4 :404-405, 1956) led 
to their being identified as crystals of cal- 
cium oxalate. The occurrence of these de- 
posits was recognized in two main types 
of cases, one of which was phacolytic 
glaucoma. Hence brief mention was made 
of their presence in the sclerotic nuclei 
of morgagnian cataracts in the paper on 
phacolytic glaucoma by Flocks, Littwin, 
and Zimmerman (Arch. Ophth., 54: 37-55, 
1955). 

Independently and without knowledge 
of our interest in these crystals, Dr. 
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David G. Cogan and his associates at the 
Howe Laboratory in Boston discovered 
identical crystals in an eye obtained from 
a 13-year-old boy who had a six-year his- 
tory of uveitis which progressed to reti- 
nal detachment and secondary glaucoma. 
This case was presented at the April, 
1956, meeting of the Ophthalmic Pathol- 
ogy Club at which time the results of our 
own studies were also reported. Subse- 
quently Cogan and coworkers observed 
these crystals in other cases and by means 
of chemical and X-ray diffraction studies 
identified them in at least two instances 
as consisting predominantly of monohy- 
drated calcium oxalate with a lesser 
amount of calcium phosphate (Cogan, 
D. G., et al.: Calcium oxalate and calcium 
phosphate crystals in detached retinas, in 
press). 

The crystals as they are found in or- 
dinary tissue sections are characterized 
by their insolubility in aqueous formalin, 
alcohol, and such fat solvents as are used 
in the preparation of celloidin and paraffin 
sections ; by their lack of significant stain- 
ing with hematoxylin and eosin ; and most 
significantly by the colorful birefringence 
which they exhibit with polarized light. 
The possibility that they might represent 
calcium oxalate was first suspected be- 
cause of their very characteristic appear- 
ance and their similarity to crystals found 
in cases of oxalosis and ethylene glycol 
poisoning and to the calcium oxalate crys- 
tals described in the thyroid gland by 
Richter and McCarty (Am. J. Path., 30: 
545-554, 1954). The previously cited his- 
tochemical test devised by Johnson for 
the identification of calcium oxalate in 
tissue sections is based upon its being 
converted into calcium carbonate when 
heated at 450°C. for 20 minutes. Then 
while examining the incinerated tissue 
sections microscopically, a drop of dilute 
hydrochloric acid is allowed to cross the 
section. When the acid makes contact 
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with the calcium carbonate, the latter 
promptly disintegrates liberating many 
gas bubbles (carbon dioxide). The two- 
step reaction involved is: 


heat 


a ) CaC.0. CaCO; + co 


acid 
(2) CaCO, CaO + CO, 
Control sections treated with acid before 
microincineration reveal the calcium oxa- 
late crystals to dissolve but no gas is re- 
leased. 

Clinically and histopathologically the 
cases in which these calcium oxalate crys- 
tals have been found fall into two main 
groups. One consists of aged patients 
with morgagnian cataracts in which cases 
the crystals are found in the sclerotic lens 
nucleus. The other group represents cases 
of long-standing retinal detachment, usu- 
ally the result of a penetrating injury sus- 
tained in childhood. In these cases the 
crystals are found in the outer layers of 
the degenerated retina and sometimes 
free in the adjacent subretinal exudate. 

The metabolic significance of calcium 
oxalate crystals in these cases is un- 
known. 


Further histochemical studies of acid mu- 
copolysaccharides in the intraocular tis- 
sues. Lorenz E. Zimmerman, M.D., 
Central Laboratory for Pathologic 
Anatomy and Research, Veterans Ad- 
ministration, Armed Forces Institute of 
Pathology, Washington 25, D.C. 
Previous studies based on human eyes 

enucleated surgically, fixed in aqueous 

formalin, imbedded in paraffin, stained by 
the colloidal iron and alcian blue tech- 
nics, and treated with commercially avail- 
able bovine testicular hyaluronidase have 
made possible the following observations: 

(a) A mucopolysaccharide sensitive to 

bovine testicular hyaluronidase normally 

fills the intertrabecular spaces between 


— 
| 


300 


the anterior chamber and the canal of 
Schlemm; (b) the vitreous contains simi- 
larly sensitive acid mucopolysaccharide ; 
(c) a different acid mucopolysaccharide 
which resists bovine testicular hyaluroni- 
dase forms a ground substance in which 
the outer segments of the visual cells are 
imbedded; (d) a similarly resistant mu- 
coid is formed by retinoblastomas; (e) 
hyaluronidase-sensitive acid mucopoly- 
saccharide replaces the parenchyma of the 
optic nerve in cavernous optic atrophy 
and fills the spaces formed in microcystic 
degeneration of the peripheral retina. 

A limited number of observations based 
on eyes removed at autopsy suggested 
that there is a rapid deterioration of acid 
mucopolysaccharides as a result of agonal 
or postmortem changes so that they no 
longer give satisfactory staining reac- 
tions. It is therefore very difficult to ob- 
tain satisfactory material for histochemi- 
cal characterization of the completely nor- 
mal human eye. 

Further studies have been undertaken 
along the following avenues: (a) The 
normal rhesus monkey eye fixed by a 
variety of technics has been used as a 
“substitute” for human material in an ef- 
fort to obtain more information about the 
normal distribution of acid mucopolysac- 
charides; (b) a relatively pure streptococ- 
cal hyaluronidase has been obtained 
through the kindness of Dr. Emily W. 
Emmart of the National Institutes of 
Health, in order that the effects of this 
enzyme could be compared with those of 
the bovine testicular preparation since it 
is believed to be the more specific for 
hyaluronic acid; (c) the development of 
visual cells after birth is being studied 
and compared with the formation of the 
mucopolysaccharide ground substance in 
which the outer limbs of these cells are 
imbedded, using both pigmented and non- 
pigmented mice and rabbits. The geneti- 
cally blind C,H mouse is also being used 
in these studies which represent attempts 
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to determine the source of this particular 
acid mucopolysaccharide. 

Progress made along these three main 
avenues of histochemical investigation 
will be reported. 


Cytomegalic inclusion disease: Isolation 
of virus from anterior chamber of eye. 
Robert P. Burns, M.D., College of Phy- 
sicians and Surgeons, 635 West 165th 
Street, New York 32. 

Cytomegalic inclusion disease is a 
widespread, long known and little under- 
stood disease from which a virus has 
recently been isolated. This virus pro- 
duces cytopathogenic changes in tissue 
culture comparable to the histopathologic 
changes. 

The syndrome is frequently seen in 
newborn infants and closely simulates 
toxoplasmosis. A case was observed in 
which chorioretinitis occurred. The virus 
was isolated from the urine and typical 
inclusion bodies were seen in urinary 
sediment. 

An attempt was made to define the 
etiology of the chorioretinal disease by 
anterior chamber puncture. No inclusion 
bearing cells were found in the aqueous, 
and one attempt to culture virus failed. 
On a second attempt, cytopathogenic 
changes with production of typical inclu- 
sion bodies were found in tissue cultures 
of human embryonic fibroblasts main- 
tained in Eagle’s medium with 10-percent 
horse serum. Serial reproduction of these 
cytopathogenic changes was accom- 
plished. 

It is felt that isolation of a virus from 
the anterior chamber tends to confirm the 
pathologic finding of inclusion bodies in 
enucleated eyes and establishes this etio- 
logic agent as one cause of uveitis. 


The effect of nystatin and amphotericin 
B on experimental corneal infections 
with Candida albicans. Theodore W. 
Sery, Ph.D., and Jerome A. Montana, 


ez 


M.D., University of Pennsylvania Grad- 

uate School of Medicine, Wills Eye 

Hospital, Research Department, 1601 

Spring Garden Street, Philadelphia. 

Nystatin and Amphotericin B, two of a 
new group of fungistatic antibiotics, were 
tested in rabbits to determine their ocu- 
lar toxicity, ocular penetration and thera- 
peutic effect against C. albicans infec- 
tions of the rabbit cornea. Amphotericin 
B which could be dissolved in five-percent 
aqueous glucose solution to the extent 
of 5.0 mg./ml. showed no toxic effects to 
ocular tissues when it was applied topi- 
cally, subconjunctivally (0.3 ml.) and in- 
travenously (1.0 ml.). The intravenous 
inoculation, however, had to be adminis- 
tered slowly over a period of five minutes 
otherwise an occasional death would re- 
sult. Nystatin, which is not water soluble, 
was found to be injurious to the eye when 
given subconjunctivally in saline suspen- 
sion (4,000 units/ml.) in amounts of 2,000 
units or more; topical application of the 
saline suspension or a propylene glycol 
solution in an ointment base was non- 
toxic in concentrations as high as 100,000 
units/ml. 

The antibiotics were not found in de- 
tectable amounts in the aqueous humor 
after administration by local application 
on the intact or abraded corneal epithe- 
lium or by intravenous or subconjunctival 
injection (Nystatin, locally 100,000 units/ 
ml, subconjunctivally, 800 units ; Ampho- 
tericin B, locally 5.0 mg./ml., subconjunc- 
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tivally 1.0 mg., intravenously 5.0 mg.). 

Corneal infections were difficult to pro- 
duce with C. albicans alone even when 
injected intracorneally in high doses. 
However, an intracorneal injection of 
Prednisolone (30-60 ug.) preceding an in- 
tracorneal injection of C. albicans cells 
(10° cells in 0.01 ml.) gave a reproducible 
lesion that led to penetration of the globe 
within a week, When the period between 
the injection of steroid hormone and C. 
albicans was increased it was found that 
the infection enhancing property of the 
drug was effective for at least two 
weeks. 

Positive inhibition of C. albicans infec- 
tions of the cornea could be effected with 
either drug if treated early enough and 
with the proper route of administration. 
Nystatin was effective within 24 hours by 
topical application and Amphotericin B 
was effective within 48 hours by the topi- 
cal and intravenous routes of administra- 
tion. Neither drug was able to prevent in- 
fection when given subconjunctivally. 
The data suggest that Amphotericin B is 
able to penetrate the corneal stroma from 
the limbal vessels as well as through the 
intact epithelium. The failure of the sub- 
conjunctival injection of antibiotics to 
alter the course of corneal infection infers 
that the subconjunctival and scleral tis- 
sues offer a relatively impermeable bar- 
rier to those antibiotics or at least that 
penetration did not take place before the 
drug was removed from this site. 


OPHTHALMOLOGICAL SOCIETY 
OF THE UNITED KINGDOM* 


77th Annual Congress 


April 11-13, 1957 
Mr. J. J. Heary, President 


INTRAOCULAR CIRCULATION AND HYPER- 
TENSION 


Mr. J. J. Heaty, in his presidential ad- 
dress, described intraocular circulation in 
arteriosclerosis and hypertension. He dis- 
cussed the etiologic and pathogenic theories 
of hypertension, which were largely based on 
the evidence of experimentally produced and 
secondary hypertension, and he noted that al- 
though physiopathologic research had made 
some progress, no definite results had yet 
emerged. Arteriosclerosis might be present as 
a senile regression in the retinal and cho- 
roidal vessels, and essential hypertension 
might supervene or arise as a separate entity. 
Mr. Healy analyzed the changes in 200 out- 
patients’ fundi and assessed them with special 
reference to angiospasm, arteriolosclerosis, 
and arteriolonecrosis; and he made a plea 
for greater liaison between physician, oph- 
thalmologist, and pathologist. 


SIMPLE GLAUCOMA: THE BOWMAN LEc- 
TURE 


Str Stewart DuKe-E per discussed the 
mechanism of the formation of the aqueous 
humor in the light of recent biochemical and 
pathologic research, with particular reference 
to the extensive work carried out under his 
direction at the Institute of Ophthalmology. 
He then turned to the variations in intra- 
ocular pressure produced especially by pe- 
ripheral and central nervous stimulation, and 


* Reprinted from The Lancet, April 27, 1957, pp. 
869. 
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he indicated the factors responsible for the 
instability and range of variation of the in- 
traocular pressure characteristic of the glau- 
comatous eye. He traced the development 
of the initial functional and consequent or- 
ganic changes with their terminal ischemic 
effects upon the structures of the anterior and 
posterior segments of the eye and the optic 
nerve, and he examined their respective roles 
in the development of clinical simple glau- 
coma. Glaucoma should not be regarded 
purely as an ocular disease, but rather as a 
local manifestation of a more general dis- 
order. Advances in the scientific aspects had 
not been accompanied by similar advances in 
either medical or surgical treatment, which 
had made little progress during the past 20 
years. 


CONGENITAL CATARACT 


Mk. J. H. Doccart who introduced a sym- 
posium on this subject, said that, although 
some slight opacity was visible in most hu- 
man lenses, even among the newborn, most 
of these partial cataracts were harmless and 
stationary. Nevertheless, they could not be 
dismissed as insignificant because (a) they 
might be misinterpreted and (b) they had 
supplied clues for embryologic investigation, 
Differentiation of the various congenital 
cataracts from other kinds of opacity was 
impossible without careful study of the living 
lens. 

Mr. A. B. Nutt emphasized that the re- 
sults of surgery for congenital cataract were 
disappointing and that the prognosis must 
therefore be guarded. Having classified the 
cases requiring surgical treatment, he gave a 
brief resume of the operations commonly em- 
ployed, their complications, and the methods 
adopted to avoid them. He thought that the 
poor functional results were in many cases 
due to associated congenital anomalies. 
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OCULAR ASPECTS OF DIABETES 


Pror. G. I. Scorr classified the retinal 
changes of diabetes and discussed their pos- 
sible etiology. This form of retinopathy could 
occur in the absence of any evidence of hy- 
pertension or arteriosclerosis and its inci- 
dence seemed to depend primarily upon the 
length of time that the patient had suffered 
from the disease. 

Dr. J. D. N. Naparro expressed some 
alarm at the increasing incidence of serious 
visual defects due to diabetic ocular disease. 
The speed with which vision deteriorated in 
patients with established retinitis was ex- 
tremely variable and it was uncertain whether 
it could be influenced by treatment. Strict 
diabetic control was essential, but there was 
no evidence that vitamins or sex hormones 
had any effect. Hypophysectomy and pitu- 
itary destruction were being undertaken in 
a few centers, but their value was still un- 
certain. 

Dr. NorMAN ASHTON dealt with the ex- 
perimental side of diabetic vascular disease, 
with special reference to its ocular and renal 
manifestations. He attempted to assess the 
bearing of experimental findings on the rela- 
tionship between diabetic retinopathy and 
glomerulosclerosis. 


RETINAL DETACHMENT 


Mr. P. McG. Morratt anp Mr. C. Dee 
SHAPLAND discussed the role of intravitreal 
vitreous injection in retinal detachment and 
described the technique for obtaining the do- 
nor vitreous and its subsequent injection 
under pressure into the recipient eye. Mr. 
Shapland analyzed the results obtained in a 
small series of his own cases and those of Mr. 
Moffatt. 

Mr. Georce BLAck criticized present-day 
operations in regard to their effect upon the 
sclera, such as local necrosis, injury to nerves 
and blood-vessels, and upon anterior struc- 
tures. The effects of diathermy treatment 
were variable when given through the full 
thickness of the sclera, and Mr. Black de- 
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scribed his own method of scleral trap-door 
access to the choroid and its application. 


PTOSIS OPERATION 


Mr. H. B. Stavriarp advocated the an- 
terior surgical approach to the levator pal- 
pebre superioris, which exposes it in its 
normal relationship to other structures, re- 
veals any unusual attachment of this muscle 
to the orbital fascia, allows the separation of 
any fascial connection with the superior- 
oblique tendon sheath, and permits a greater 
length of the muscle to be resected and more 
accurate suturing of the resected muscle to 
the tarsal plate than other methods of ex- 
posure. He described a new lidguard for use 
in this operation and illustrated the technique 
with a colored film. 


PHACOLYTIC GLAUCOMA 


Dr. P. SCHOFIELD gave an account of the 
association of glaucoma with hypermature 
cataract. Although recognized since 1900, 
this condition had only recently been defined 
as a clear-cut pathologic entity and named 
“phacolytic glaucoma.” From the histologic 
examination of three cases, Dr. Schofield 
described the pathology and pathogenesis of 
the condition. 


VENOUS OBSTRUCTION AT THE DISC IN 
CHRONIC GLAUCOMA 


Mr. J. H. Dopree described macroscopic 
lesions on glaucomatous optic discs, including 
central-vein thrombosis, venous coils, anasto- 
motic vessels and hemorrhages at the disc 
margin. These lesions had been seen in a 
series of 200 cases of chronic glaucoma. He 
discussed the relationship of these vascular 
changes to other signs of glaucoma such as 
the prevailing level of tension, cupping, 
atrophy, and field defects. In a control series 
without tension but with gross arteriosclero- 
tic changes in the vessels, the disc appear- 
ances were quite different. The main factor 
determining the onset of the venous lesion 
was probably the glaucomatous cupping. 
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FOREIGN-BODY DETECTOR 


Mr. M. J. Roper-Hatt described a new 
electronic instrument which could detect 
small metallic particles, both magnetic and 
nonmagnetic, and assess their chemical and 
physical properties. Two sizes of probe had 
been made, one 0.25 in. and the other 0.5 in., 
the latter being sensitive to very small metal- 
lic fragments at a distance of 15 mm. The 
prototype instrument had already been used 
to confirm the presence of intraocular for- 
eign bodies originally detected by X-ray ex- 
amination and localization, and it had also 
been used to identify metallic fragments seen 
on radiographs as magnetic or nonmagnetic. 
The instrument was insensitive to other metal 
bodies such as dental fillings and the operat- 
ing table at distances greater than three cm. 
The sensitivity of the probes increased with 
their size, but so did the range within which 
other metal bodies affected them (the 0.5 in. 
probe was unaffected by metal bodies at a 
distance greater than four to five cm.). Mr. 
Roper-Hall said that the instrument was still 
being developed and that its uses were being 
extended from ocular to general surgery. 


UVEITIS IN CHILDHOOD 


Mr. JosepH MINTON gave an account of 
three children with severe uveitis, in one of 
whom the full clinical picture of Still’s dis- 
ease developed some time after the original 
uveitis. Cortisone and corticotrophin, and 
more particularly the new derivatives, predni- 
sone and prednisolone, were valuable in treat- 
ment. A child who had responded indiffer- 
ently to cortisone was much improved by 
prednisolone. 


OCULAR ONCHOCERCIASIS 


Dr. F. C. Ropcer described an extensive 
field survey and clinical and experimental 
work undertaken to determine the types of 
onchocerciasis in which ocular lesions were 
most likely. To estimate the density of infec- 
tion he calculated an index which related the 
degree of infestation and its anatomic distri- 
bution over the body with the likelihood of 


ocular onchocerciasis. He found cases in 
which infectivity was maximum by this 
standard of examination, and the eyes had 
actually been invaded, yet there were no 
ocular lesions. This he attributed to an im- 
munity which developed because of infesta- 
tion in other parts of the body. Experimental 
work with animals has shown conclusively 
that it was the dead parasite which led to an 
inflammatory reaction, and nearly all the 
manifestations of human onchocerciasis were 
reproduced in the rabbit. Dr. Rodger found 
in some cases with posterior-segment lesions, 
particularly choroidoretinal degeneration, 
that there was a low individual density figure, 
and the damage to the tissues might be due to 
a toxin secreted by the adult worms. 


CONJUNCTIVITIS AT MoorFIeELps 1N 1956 


Mr. Barrie R. Jones had investigated a 
proportion of the cases presenting at Moor- 
fields Hospital with conjunctivitis during 
1956, in order to establish the etiology of the 
condition. The particular aim was to evaluate 
the role of various viruses in the production 
of conjunctivitis and keratoconjunctivitis. A 
few infections were due to some of the well- 
recognized bacterial infections ; several cases 
were associated with infection by adeno- 
viruses ; and in others there was evidence of 
infection by the herpes-simplex virus. 
Among other infections seen in association 
with conjunctivitis were molluscum con- 
tagiosum, vaccinia, influenza, and cat-scratch 
fever. 

NEW YORK SOCIETY 
FOR CLINICAL 
OPHTHALMOLOGY 


December 10, 1956 
Dr. Max CHaMLIN, President 
RECENT ADVANCES IN MEDICAL THERAPY 
OF GLAUCOMA 


Dr. Irvinc H. Leopotp delivered the 10th 
annual Mark J. Schoenberg Memorial Lec- 
ture, under the auspices of the New York 
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Society for Clinical Ophthalmology and the 
National Society for the Prevention of 
Blindness. 

The medical methods of lowering intra- 
ocular pressure in primary glaucoma consist 
of: 
pine), sympathomimetic agents (adrenalin), 
hormonal agents (pituitary extracts), osmo- 
therapeutic agents (Sorbitol), enzymatic 
agents (Diamox), antihypertensive and 
tranquilizing agents (hexomethonium, An- 
solysen, thorazin), diuretics (Thiomerin), 
( pentothal, These 
compounds can be classified on the basis of 
their mode of action, that is, (1) those which 
reduce the resistance to outflow of intra- 
ocular fluid (miotics) and (2) those which 
reduce the formation of intraocular fluids 
( Diamox ). 

The onset of medical therapy of glaucoma 
really began with the use of eserine and 
pilocarpine in 1875-1877. 

Miotics have many disadvantages such as 
ciliary spasm, headaches, browaches, pro- 
ducing occasional precipitous rises in pres- 
sure, the development of tolerance by the 
treated eye, development of iris cysts, induc- 
ing retinal detachments, hypersensitivity to 
irritation reactions. In addition they require 
frequent instillations. These difficulties have 
stimulated many individuals in the past three 
quarters of a century to seek a better miotic 
or/and medical agent—one which produces 
none of these undesirable side effects and 
requires less frequent instillations. A variety 
of drugs which act directly on ocular struc- 
tures, of autonomic agents, hormonal, osmo- 
therapeutic, and so forth, have therefore been 
tried. 

The exact site at which miotics produce 
the lowering of resistance to outflow has not 
been proved. It is thought that, in the narrow- 
angle glaucoma, the miotics are working 
mechanically to open the angle but, in chronic 
glaucoma, the real site of action has yet to 
be determined. 

Adrenergic agents and adrenergic blocking 
agents are thought to produce their ocular 


Parasympathomimetic agents ( pilocar- 


anesthetics procaine ). 


305 


effects chiefly by reducing inflow of intra- 
ocular fluid. 

Anticholinesterase agents vary in their 
potency and length of activity as well as their 
side effects. A few new anticholinesterase 
agents have been given a trial in ophthalmol- 
ogy; some show potential value in the 
therapy of glaucoma. These include the 
phospholine iodide which has been tested at 
the Wills Eye Hospital and a new combina- 
tion of two molecules of Neostigmine sepa- 
rated by the decamethyl group which has been 
reported on favorably by Gittler and Tillat. 

Tranquilizing agents, antihypertensive 
and some of the diuretic agents will produce 
a temporary lowering of intraocular pres- 
sure. Experimental studies employing tonog- 
raphy have demonstrated the different sites 
of action of each of these compounds as re- 
cently studied. 

A number of new carbonic anhydrase in- 
hibitors are under study. The exact site and 
mechanism of these agents on aqueous humor 
dynamics has not been established, although 
several theories have been proposed and con- 
siderable data accumulated. 

It is quite apparent that, within the last 
decade, many new agents for the control of 
intraocular pressure have been introduced. 

One may now approach the problem 
locally and/or sytemically. Much more atten- 
tion is being given to combine medication, 
not only of local agents but of local and 
systemically acting drugs. Local therapy is 
still of greatest importance. More attention 
has been devoted to therapy with systemic 
agents within the last few years. A great 
interest in the variety of agents which may 
influence intraocular pressure will probably 
lead to more information concerning the 
formation of aqueous humor and the dys- 
functions which contribute to the develop- 
ment of a variety of glaucomas. 


THE PROBLEM OF GLAUCOMA IN MYOPIA 


Dr. Hans GOLDMANN, Berne, Switzer- 
land, said that older people with high myopia 
often have glaucoma without any of its symp- 
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toms. This form often is unrecognized, 
though it is not rare. To aid in the diagnosis 
of glaucoma in this type of patient, Dr. 
Goldmann has devised the applanation tono- 
meter, which permits more precise measure- 
ments of intraocular pressure than the stand- 
ard tonometer. Recognizing cases of glau- 
coma in such patients is of outstanding im- 
portance. 
Jesse M. Levitt, 
Recording Secretary. 


MADRID 
OPHTHALMOLOGICAL 
SOCIETY 


March 20, 1957 


FILM ON CATARACT SUTURES 

Dr. AcuiLar MvuNoz presented a film on 
“Continuous suture in cataract surgery.” 
There was no discussion. 


DIABETIC RETINOPATHY 

Dr. MuNoz Pato described a case of dia- 
betic retinopathy in a woman, aged 69 years. 
Four years previously, because of a per- 
sistent sciatic attack of two months’ dura- 
tion repeated urine and blood tests were 
done, with normal glycemia. During four 
years the sciatic attacks reappeared annually 
and further examinations remained normal. 

One month ago the patient had a sudden 
loss of vision without pain, O.D. At ex- 
amination, O.D. was in mydriasis without 
light reflex; vision was hand movements; 
tension, 16 mm. Hg. Ophthalmoscopy 
showed O.D., a large, bright red, circular 
hemorrhage occupying the macular region. 
The retinal vessels bent slightly over it and 
sloped down in passing it. On its superior 
border, the hemorrhage divided into smaller 
ones and numerous deep white foci were 
seen. The hemorrhage was located at a depth. 
There were discrete signs of sclerosis. Vi- 
sion, O.S., was 1/3 and similar white foci 
were seen in the fundus. No hemorrhages 
were present. 

The arterial pressure was 190/110 mm. 


Hg. Urinalysis showed slight albumin and 
glucose. Blood urea, 32; glycemia, 214; 
cholesterol, 196 percent. 

Five days later the urine showed slight 
albuminuria; blood glucose, 142. The rest 
of the examinations were normal. 

The case is interesting in that it presents 
an asymptomatic diabetes up to the moment 
of the retinal hemorrhage. It demonstrates 
how advanced the fundus changes can be 
without causing subjective troubles, until 
the macula is involved. Vitamins CP and B,. 
were prescribed. Glycemia decreased as soon 
as the patient kept a strict diet. 

Discussion. Dr. AGUILAR MuNoz: Be- 
cause of the possible relation of the case 
presented by Dr. Mufioz Pato to a Junius- 
Kuhnt disciform macular degeneration, and 
to other macular degenerations, we suggest 
treatment with heparin. 

It is recognized that arteriolar atheromas 
are produced by deposits of large lipoprotein 
molecules (B-lipoproteins) on the intima of 
the vessels. When the body has lost the 
ability to degrade the B-lipoproteins into 
small lipoproteins that can be well assimi- 
lated the atheroma occurs. 

It may well be that macular degenerations 
are due to such deposits in the intima of the 
choroidal vessels. Heparin has the property 
of degrading the B-lipoproteins into A- 
lipoproteins and may help the macular de- 
generation cases. 

In the case of Dr. Mufioz Pato heparin 
would be recommended, since the hemor- 
rhage was not due to a blood dyscrasia but 
to alterations in the walls of the vessels 
(diabetes). 

Dr. MuNoz Paro: I have thought of us- 
ing heparin in this case as soon as the hemor- 
rhage absorbed. Since the dosage required 
is below the anticoagulant level it may prove 
helpful. 


CRANIOFACIAL DYSOSTOSIS 


Dr. pet Rio CaBANas presented a boy, 
aged 14 years, who measured 1.48 meters 
in height and had a frontal sinking with 
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marked left facial hemiatrophy, causing a 
vertical asymmetry of the orbits and hypo- 
plasia of the maxilla. In addition, he showed 
mental retardment, hypogenitalism, and 
discrete insipid diabetes. Exophthalmometer 
readings were: O.D., 25 and O.S., 29 mm. 
Hypertelorism of 40 mm. with convergent 
strabismus, due to paresis of both lateral 
recti, was observed. There was convergence 
dissociation. Vision was O.D., 1/3; O.S., 1/3. 

Ophthalmoscopy revealed a marked pallor 
of both discs, diffuse choroidal atrophy with 
marked peripapillary atrophy of the choroidal 
vessels, Fields were reduced concentrically to 
20 degrees, O.U. X-ray studies showed a 
marked thinning of the vault of the skull and 
digitations due to past endocranial hyper- 
tension. The Bertolotti syndrome was present 
—marked basilar lordosis with a ballooning 
of the sella. On profile, the skull showed a 
reduction of the anterior fossa with an en- 
largement of the posterior fossa, as would 
appear in premature union of the coronary 
suture. 


BEHCET’S SYNDROME 


Dr. Rio CaBaNas AND Dr. Catvo Pico 
presented a woman, aged 32 years, who in 
May, 1947, noticed marks on her ankles 
resembling mosquito bites which disappeared 
in three days and reappeared three months 
later. During this time she suffered buccal 
and genital aphthae and was treated with 
anatoxine, calcium, and sincrobin. Her con- 
dition improved but her eyes became irri- 
tated, painful, and the lids were swollen. Her 
vision decreased. 

In December, 1956, her right eye had to 
be enucleated because of glaucoma secondary 
to a pathologic cataract. 

At examination, O.S. had vision reduced 
to counting fingers at one meter. There was 
no pupillary reflex and the pupil was fixed 
from synechias. In January, 1957, iridocy- 
clitis with hypopyon appeared. 

The blood showed slight hypochromic 
anemia, leukocyte reading of 5,300; vs: 
22 mm. in the first hours’ urine, normal. 


Treatment with achromycin (250 mg., 
every six hours) Gevral, sincrobin and vita- 
min B-complex helped the patient, and 15 
days later vision, O.S., was 1/3. Her weight 
increased. In March there was a relapse 
with aphthae, tonsilitis, and hypopyon. Vi- 
sion dropped to finger counting at one meter. 
Again with the same treatment there was 
some improvement. 

Discussion. Dr. BerToLotti referred to a 
case of Santa Cruz and pointed to the pos- 
sibility that all these oculomucocutaneous 
syndromes were caused by a neurotropic vi- 
rus. 

Dr. pet Rio CaBaNas mentioned that 
Sezer, when he discovered the virus of 
Behget’s syndrome, reported on the neuro- 
tropic properties of the virus which causes an 
encephalomeningomyelitis in the experi- 
mental animal. According to him the ocular 
manifestations would start in the optic nerve 
and retina and later involve the uvea, giving 
rise to the relapsing attacks of uveitis with 
hypopyon. 

CONJUNCTIVAL CAPILLOROSCOPIC INDEX 

Dr. Rio CaBANas AND Dr. Catvo Pico 
studied the conjunctival capilloroscopic index 
in 150 patients which were classified into 
five groups as follows: 

1. Glaucomatous patients (40). 

2. Arteriosclerotic patients (20). 

3. Hypertensive patients (50). 

4. Nephritic patients (30). 

5. Normal patients (10). 

In the glaucomatous patients, the average 
index was 36.2; with tensions above 39 mm. 
Hg, 39; above 25 mm. Hg, 36.5; below 25 
mm. Hg, 30. 

In the anteriosclerotic patients, the aver- 
age index was 45.5; in the hypertensive pa- 
tients, 51.3; with arteriol pressure above 20, 
56.5 ; with arterial pressure below 20, 47.5. 

In the nephritics the average index was 
10.1. The normal group had an average 
index of 18.2. 

Olga Ferrer, 
Translator. 
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THE NEW CALIBRATION SCALE 
FOR SCHIMTZ TONOMETERS 


The Committee on Standardization of 
Tonometers of the American Academy of 
Ophthalmology and Otolaryngology at its 
annual meeting on October 12, 1956, adopted 
a new calibration scale for Schigtz tonom- 
eters and named it the scale of 1955. The 
scale had been submitted by the late Dr. 
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Jonas S. Friedenwald with the request for 
further rigorous empirical testing with sev- 
eral standardized tonometers. These tests 
showed the 1955 scale to be highly self- 
consistent, that is, conducive to concordant 
readings with two or more different weights. 
Very much encouraged by this finding of 
consistent self-consistency, the committee 
agreed with Dr. Friedenwald that “the new 
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scale probably represents a closer approach 
to the truth” and published it in the January- 
February issue of the Transactions of the 
American Academy of Ophthalmology and 
Otolaryngology. 

The reactions to the new scale which have 
reached my desk have, on the whole, been 
indicative of approval and relief, but there 
have been expressions of dismay, alarm, and 
suspicion, such as: “Why still another 
scale?” . . . “Isn’t there enough confusion 
already?” . . . “Why not let us all go back 
to the 1948 scale which served as well?” 

There are answers to these questions. The 
1955 scale was a necessity in the sense that 
it corrected a serious flaw in the 1954 scale. 
Unfortunately, this flaw was not recognized 
before the official adoption of the scale. The 
committee and I, in particular, take the 
blame for this oversight. Recognizing the 
1955 scale as a necessary sequel to the 1954 
scale, the ophthalmologist has the right to 
ask: What were the reasons for adopting 
the 1954 scale and what did the Committee 
on Standardization of Tonometers hope to 
accomplish by changing from the 1948 scale 
to the 1954 scale? 

The answer is that the committee be- 
lieved the 1954 scale to be a better estimate 
of the true intraocular pressure than any 
scale advocated previously. The advent of 
tonography, and particularly the fact that 
we had learned to measure the pressure in 
the episcleral veins accurately, created a new 
demand for the best possible estimate for the 
intraocular pressure. Needless to say, the 
1954 scale was almost entirely based on the 
calibration studies of the late Dr. Jonas S. 
Friedenwald, who summarized his work in 
the Decennial Report of the Committee on 
Standardization of Tonometers, published 
in 1954. While this report brought out, with 
almost painful clarity, the many difficulties 
and uncertainties in the procedure of cali- 
bration, it also showed Friedenwald’s in- 
genuity and resourcefulness at work, devis- 
ing new approaches to the various aspects of 
the problem. 


The principal task in tonometer calibration 
is to determine the pressure in the undis- 
turbed eye (P.,) which corresponds to the 
new pressure brought on by the application 
of the torometer and recorded by it ( P:, the 
pressure during tonometry). In the actual 
process of calibration an enucleated eye, 
suitably suspended or bedded down, is con- 
nected with a saline reservoir and a ma- 
nometer by means of a cannula introduced 
into the anterior or vitreous chamber, At 
various pressure levels produced by adding 
saline to the contents of the eye, simulta- 
neous tonometric and manometric readings 
are taken. If the connection between the eye 
and the manometer is kept open during the 
tonometry, “open stopcock” or P, values 
are recorded. If the stopcock is closed before 
the tonometer is applied, the manometer re- 
cords P, or a pressure that very closely ap- 
proaches P,. The crux of tonometer calibra- 
tion lies in that during these P, measure- 
ments the ocular rigidity factor (K, coeff- 
cient of ocular rigidity) manifests itself in 
a most disturbing magnitude, At the same 
manometric pressure the tonometric reading 
varies grossly from one eye to the next and, 
in the same enucleated eye, from one hour 
to the next. These variations can only be 
attributed to changes in the distensibility or 
its reciprocal, the rigidity, of the ocular coats. 
The magnitude of these changes seems to 
be greater post mortem and under the 
stresses entailed in the calibration procedure 
than in vivo. 

A solution which might occur to the reader 
at this point would be to estimate the ocular 
rigidity prevailing at the time of the P, 
measurement by observing the rise in pres- 
sure resultant from small, accurately meas- 
ured increases in the volume of the ocular 
fluid contents. A correction factor might then 
be applied to the P, values to make up for 
the difference between post mortem and in 
vivo ocular rigidity. Dr. Friedenwald con- 
sidered this possibility but gave it up be- 
cause of the extreme variability of the P, 
values in his and his technicians’ hands, and 
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also for reasons that had to do with his in- 
strumental setup. 

In sharp contrast to these P, determina- 
tions, the P, measurements made in his lab- 
oratory on animal and human eyes were 
highly consistent and reproducible and, 
therefore, became the main pillar of Dr. 
Friedenwald’s calibration method. The idea 
underlying his method was this: The rise 
in intraocular pressure from P, to P, is due 
to the displacement of intraocular fluid, that 
is due to the indentation of the cornea by the 
plunger of the tonometer. If the volume of 
this indentation (V.) could be measured and 
if the general relation between intraocular 
fluid volume and pressure were known, it 
should be possible to calculate P, from the 
observed P, values. Friedenwald had derived 
a formula for the volume-pressure relation- 
ship from the work of earlier investigators. 
For the measurement of the volume of the 
corneal indentation (V.) he used a method 
consisting of clamping the anterior segment 
of human and animal eyes onto fluid-filled 
chambers with an air-bubble trapped in the 
fluid column leading to the manometer. The 
air-bubble indicated the amount of fluid dis- 
placement that occurred upon application of 
the tonometer. 

To make his calculated P, values appli- 
cable to living eyes, Friedenwald needed an 
estimate of the average ocular rigidity as it 
prevails in living eyes. This he obtained from 
a large series of paired tonometric readings 
that had been made in his office a good many 
years before with a tonometer which was 
then considered a standard instrument. The 
mean scale reading was 4.03 with the 5.5-gm. 
weight and 9.89 with the 10-gm. weight. 

The P, values calculated from these P;, 
V., and K measurements are shown in the 
table as the scale of 1954, together with 
Schigtz’s scale of 1924 and the committee's 
scale of 1948. For the 5.5- and the 7.5-gm. 
weight the new scale gives, on the whole, 
lower P, values than the older scales. 

During the early part of 1954 the scale of 
that year received confirmation from two in- 


dependent sources, at least as far as the 5.5- 
gm. weight was concerned. With a fine in- 
strumental setup Dr. Morton S. Grant had 
made some simultaneous P, and ocular rigid- 
ity (K) measurements on enucleated human 
eyes. Correction of these P, values for aver- 
age, in vivo, ocular rigidity yielded P, values 
in very close agreement with Friedenwald’s 
1954 scale. Another confirmation came from 
Goldmann’s clinic. With his applanation to- 
nometer which gives estimates for the intra- 
ocular pressure almost entirely free of the 
rigidity factor, the average pressure of the 
normal human eye was found to be 15.45 + 
2.5 mm. Hg. The average normal tonometric 
scale reading with Schietz tonometers and 
the 5.5-gm. weight is 5.25 scale units which, 
according to the 1954 scale, is equivalent to 
16.7 mm. Hg, only 1.25 higher than Gold- 
mann’s figure. 

With these confirmations the P, values of 
the 1954 scale for the 5.5-gm. weight seemed 
to be well founded when the scale was 
adopted by the committee. Since then no ex- 
perimental or clinical findings have been dis- 
closed which have shaken the committee’s 
belief in the scale for the 5.5-gm. weight. 
Even the recent calibration work by Earle 
McBain may be interpreted as a confirma- 
tion of the 1954 scale insofar as the values 
for the 5.5-gm. weight are concerned. Com- 
bined applanation and indentation tonometry 
in Goldmann’s hands has confirmed Frieden- 
wald’s estimate of the average ocular rigid- 
ity. All this concordant evidence may serve 
as an answer to the question asked at the 
outset: Why did the Committee on Standard- 
ization of Tonometers supplant the 1948 
scale with the 1954 scale? 

It did not take long to discover the serious 
flaw in the 1954 scale, that is, the unfortu- 
nate discrepancy within itself which causes 
the pressure estimate to be higher with the 
higher plunger loads. Nor did it take long to 
find flaws in some of the measurements that 
were the basis of the 1954 scale. The results 
of Friedenwald’s paired readings on living 
eyes could not be duplicated. Unfortunately 
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CONVERSION TABLES FOR SCHI¢TZ TONOMETERS 


Loads in gm. 


Scale Reading 5.5 


7.5 10.0 


40 


| 
| 
| 
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1924 | 1948 | 1954 | 1955 | 1924 | 1948 | 1954 | 1955 


| 
| 


1948 | 1954 | 1955 


there is no record of the physical characteris- 
tics of the Schigtz tonometer with which 
Friedenwald took those readings. The in- 
strument itself has long been lost. P; meas- 
urements by McBain and Grant have yielded 
results quite different from those of Frieden- 
wald’s as far as higher weights are con- 
cerned, Fortunately for ophthalmology, Dr. 
Friedenwald was made aware of some of 
these discrepancies before he became seri- 
ously ill. He was certainly best qualified to 
judge what interpretations other than those 
incorporated in the 1954 scale his experi- 
mental data permitted. Self-consistency of 
the scale, that is—to say it once more—con- 
cordant readings with different plunger 
loads, was most important to him, the ardent 
advocate of paired tonometric readings as a 
method of estimating ocular rigidity. Guided 
by a large series of such paired in vivo read- 
ings he repeated the process of fitting curves 
to his experimental data and arrived at new 
constants which yielded the self-consistent 
P, values that make up the 1955 scale. It 
differs from the 1954 scale in that the pres- 
sure estimates for the higher weights have 
been reduced. 

If this all sounds like a thorny and devious 
path to a precarious ledge just half way up 
the mountain, it may help to remember the 
principal points: 

1. The clinically most important part of 


the new scale, that is, the part concerning the 
5.5-gm. weight, is supported by three inde- 
pendent and altogether different methods, 
applanation tonometry (Goldmann), direct 
calibration (Grant), and indirect calibration 
( Friedenwald). 

2. The principal aim in working out the 
scales for higher weights was self-consist- 
ency. This has been achieved in the 1955 
scale to an unprecedented degree and for the 
tonometers now in general use. 

3. The meaning of the tonometric reading 
per se has not been changed in any way. 
With a standardized Schigtz tonometer and 
the 5.5-gm. weight a reading from 5.0 to 5.5 
scale units still represents the average for 
normal eyes, and a reading of three scale 
units still represents a borderline value, very 
rarely encountered in normal eyes, assum- 
ing, of course, average ocular rigidity. 

4. The large series of paired readings used 
in the preparation of the 1955 scale and sum- 
marized by me in the January-February 
issue of the Transactions of the American 
Academy of Ophthalmology and Otolaryn- 
gology will serve as a firm basis in the valu- 
ation of any set of paired readings. This 
new yardstick should give the ophthalmolo- 
gist new confidence in paired readings as a 
means of estimating ocular rigidity. 

Thorny and devious as the path of tonom- 
eter calibration has undoubtedly been, the 
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present position seems reasonably secure and 


not too far from the summit. 
Peter C. Kronfeld. 


CORRESPONDENCE 


IRIDECTOMY FOR ESSENTIAL ATROPHY 
OF THE IRIS 
Editor, 
American Journal of Ophthalmology: 


In a recent article, “Iridectomy for early 
essential atrophy of the iris,” by Louis Daily 
and Ray K. Daily (THe JourNnat, 44:487- 
492 [Oct.] 1957), the authors state: “We 
know of only one case other than that re- 
ported here in which iridectomy was per- 
formed prior to onset of glaucoma.” Due 
credit for the pioneer case is given Derrick 
Vail who remarked in a few lines of editorial 
comment in The Year Book of Eye, Ear, 
Nose, and Throat, 1955, that iridectomy con- 
trolled the tension in his patient for an ob- 
served period of eight years. I should like 
to record a third case: 


A 30-year-old woman visited me in March, 1957, 
with the complaint that the pupil of the left eye 
had been wandering upward for nine years and that 
the eye had been recurrently irritable. She was now 
having difficulty in doing her work, modelling clothes 
for photography, because of extreme photophobia. 
Examination disclosed that the left pupil was con- 
tracted, vertically pear-shaped, and drawn up to 
the corneal limbus; and that holes had formed in 
the iris temporally and inferonasally, simulating 
additional pupils. The iris showed a loss of topog- 
raphy. The pupil reacted to light and the anterior 
chamber was of normal depth. The left cornea had 
diffuse punctate opacities from recurrent attacks of 
bullous keratitis. Fluorescein revealed an irregularly 
distributed punctate staining. 

Her unaided acuity was: R.E. 20/13; L.E., 20/70 
(with pinhole, 20/25). The ocular tension was: 
R.E., 16 mm. Hg; L.E., 16 mm. Hg. After instilling 
a mydriatic in the left eye, the pupil became 
rounded but was still somewhat drawn up, and the 
ocular tension remained unchanged. Gonioscupy 
showed the temporal side of the angle free, but 
peripheral synechias elsewhere. 

In May, 1954, she had consulted Dr. H. Wyatt 
Laws of Montreal who had diagnosed essential 
atrophy of the left iris and left superficial punctate 
keratitis. He found tonometry, tonography, and 
gonioscopy negative for glaucoma. 

I wrote Dr. Parker Heath about the case and 


received a prompt and detailed reply, in which he 
said: “As for the best treatment, in anticipation of 
ultimate glaucoma, I would favor iridectomy. It 
seems to me that your case is not one of the cutic- 
ular membrane variety. This means that the glau- 
coma when it comes will be due to anterior syn- 
echiae blockade of the angle plus the factor of less 
iris area for absorption. The obstructive factor is 
the more important. The point of attack should be 
at the iris base toward which the pupil is migrating. 
The iris always bunches up on the strong side of 
the dilator myoid and from here the anterior periph- 
eral synechias fan out around the arc of the angle. 
The dilation of the pupil seems to have a good 
effect upon your case which suggests that in this 
instance the uveitis factor may be of considerable 
importance.” 

The bullous keratitis was temporarily controlled 
by instillation of Antrenyl (one percent) (an atro- 
pine substitute), sodium chloride (two percent), 
and Chloresium; then more effective relief was ob- 
tained with the additional instillation of Dionin (five 
percent) in the morning. 

The necessity for surgery was discussed and con- 
sultation with Dr. Derrick Vail was arranged. He 
advised cyclodialysis with iridectomy in the upper 
nasal sector. The operation, which followed the 
Wheeler technique, was done on July 5, 1957, and 
the patient was discharged from the hospital after 
four days. 

Since the operation the pupil has dilated more 
fully and the corneal edema and photophobia have 
completely subsided. At the last visit, October 26, 
1957, the ocular tension was: R.E., 17 mm. Hg; 
L.E., 17 mm. Hg. Scattered minute macular opacities 
were still present on the cornea and had shown 
no attenuation after a two-month trial of hydro- 
cortisone ointment and Diamox (250 mg. once 
daily). The correction of the left eye under cyclo- 
plegia was: +1.0D. sph. > +1.0D. cyl. ax. 100°, 
20/25— (with pinhole, 20/20—). The patient was 
highly gratified with the operative result. 


In this woman the iris of each eye was a 
definite brown. The authors comment that 
in 10 cases in which the iris color was noted, 
the irises were gray-blue, gray-green, or 
gray, and suggest that the disease may have 
a predilection for gray irises. My case would 
indicate that the iris color is not significant. 

(Signed) James E. Lebensohn, 
Chicago, Illinois. 
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CLINICAL NeuRO-OPHTHALMOLOGY. By 
Frank B. Walsh, M.D. Baltimore, The 
Williams & Wilkins Company, 1957, sec- 
ond edition. 1,294 pages (triple column), 
441 illustrations, references, index. Price: 
$29.00. 

Dr. Walsh, associate professor of oph- 
thalmology, The Johns Hopkins University, 
has given us a second and more elaborate 
edition of his classic book, the bible of neu- 
rologists, neuro-ophthalmologists, and even 
plain ophthalmologists, first published 10 
years ago. A successful attempt was made by 
the author to add much new and important 
information and to eliminate the few errors 
of the first edition. 

The format and arrangement of the first 
edition are followed, but the size and weight 
are increased, a doubtful advantage because 
edition one weighed seven pounds and edi- 
tion two weighs eight and one-half pounds 
(something like holding a newborn baby 
on your lap when you read it). The double 
column of the first edition is now increased 
to three columns to a page and I found it 
somewhat more difficult to read on this ac- 
count. However, the scientific contents more 
than make up for this trivial criticism. 

The meticulous life work in this field by 
Dr. Walsh is reflected on every page. His 


clinical investigations and voluminous read- 
ing assure us of his great authority and we 
cannot do without his book for reference and 
study in our daily tasks. This book is truly 
a classic and we are most proud that the 
author is one of us. 


Derrick Vail. 


REHABILITATION IN ENGLAND. With a Re- 
port on the European Seminar for Re- 
habilitation of the Blind. Sponsored by the 
Ministry of Labor, Bonn, 1957. 287 pages, 
41 illustrations (Arbeit und Gesundheit 
fasc. 62) Price: DM36.-. 

Under the sponsorship of the Ministry of 


Labor of Western Germany, a number of 
experts on rehabilitation studied some of the 
institutions and their methods of treatment 
in England, with the view of gaining addi- 
tional information for planned revisions in 
the German legislation. 

Prof. W. Riisken devotes a chapter to the 
social integration of disabled persons in Eng- 
land. His report is based on his observation 
of a number of institutes for general and 
specialized rehabilitation. Even in hospitals, 
emphasis is placed on rehabilitation until 
such time when the condition of the patient 
permits transfer to one of the regular reha- 
bilitation centers. It has been the experience 
that institutional treatment is preferable to 
ambulatory therapy, although the latter has 
a place in big cities. Since the second World 
War 420 sports divisions, 300 physio- 
therapeutic, and 200 work-therapeutic divi- 
sions have been added to the existing hos- 
pital facilities. There is a tendency to avoid 
grouping patients suffering from the same 
disease or injury together because discussion 
of their ailments may interfere with their 
progress. The average stay in the center is 
three months. 

Patients who are not expected to be re- 
habilitated in such a relatively short period 
of time or who cannot resume active occupa- 
tions are not brought to industrial rehabilita- 
tion units but rather to government training 
centers. Such patients are double-amputees, 
hemiplegics, patients with severe tubercu- 
losis, and so forth. 

P. Kerschbaum summarizes the English 
rehabilitation system. His review concerns 
itself with the legal principles ; the constitu- 
tion of various types of units in the rehabili- 
tation service ; a detailed description of rep- 
resentative centers in the various categories ; 
and the organizational, social, and psycho- 
logic problems of rehabilitation. 

The basic law is the Disabled Persons 
(Employment) Act, 1944, an outgrowth of 
the Tomlinson report of 1941. Handicapped, 
in the legal sense of the word, is anybody 
who is limited because of trauma, disease, 
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or a congenital malformation, Such a person 
will get supplementary aid to make up the 
difference between his actual and theoretic 
earning capacity. 

The purpose of government training cen- 
ters is the rehabilitation of disabled persons 
who need schooling for a different occupa- 
tion. The average stay there is six months. At 
present there are 22 government training 
centers in operation ; whereas, the large num- 
ber of war injuries made it necessary to run 
78 such centers in 1947. In addition to these 
institutes established by the government, 
there are semigovernmental, industrial, and 
charitable institutions. Although there is still 
a considerable reluctance to absorb handi- 
capped or disabled persons in general, some 
factories will accept as much as a five to 10 
percent contingency. 

Garston Manor Rehabilitation Center is 
described in some detail as a specific example 
of a government center created on the ini- 
tiative of the Ministry of Health. 

Roffey Park Rehabilitation Center for 
psychoneurotics was opened under the tute- 
lage of the National Council for Rehabilita- 
tion of Industrial Workers after the large 
manor had been acquired with contributions 
from 175 firms. 

Rehabilitation centers for tuberculous pa- 
tients are examples of industrial centers. 
Some are ambulatory institutes—mostly in 
big cities, like the Royal Chest Clinic in 
Birmingham, with patients living at home— 
or they are sanitaria. An example of the 
latter is Papworth. 

Very interesting work for the rehabilita- 
tion of spinal injury cases is done in the 
Stoke-Mandeville Hospital in Aylesbury. 

Kerschbaum describes a number of other 
centers in considerable detail. 

Drs. Kreusch, Lemberg, and Volkmann 
base their exceedingly interesting report 
about medical and surgical methods on their 
studies conducted exclusively in the Rehabili- 
tation Center for Spinal Injuries in Stoke- 
Mandeville, during the period June 1 and 
August 31, 1956. 

The last chapter of the book is of particu- 
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lar interest to ophthalmologists. It covers the 
proceedings of the European Seminar for 
the Rehabilitation of the Blind which was 
arranged by the World Council for the Wel- 
fare of the Blind together with the World 
organization of front-line soldiers and the 
co-operation of the United Nations and the 
International Labor Organization. In addi- 
tion to representatives from 18 European 
nations, there was a speaker from the United 
States and one from Canada. The seminar 
concerned itself not only with blind veterans 
but also with civilian casualties. 

There seems to be a growing tendency in 
almost every country to rehabilitate the blind 
rather than just to give them a dole. There 
are understandable differences in the ap- 
proach, and some countries have gone fur- 
ther than others. But almost everywhere it 
seems to be a thing of the past to consider 
some menial tasks like basket weaving, mak- 
ing brushes, and so forth, as the equivalent 
of a gainful occupation for the blind. 

The Rt. Hon. Iain Macleod, speaking for 
Great Britain, gave a brief historical review 
leading up to the present situation. He 
touched on the legislation regarding the 
blind. College students are aided to complete 
their studies. College graduates are enabled 
to start or continue their profession. 

G. C. Slater from the British Ministry for 
Labor talked about co-operation between 
private and official organizations for the wel- 
fare of the blind. A Blind Persons Act al- 
ready existed in 1920. Since the enactment 
of the Disabled Persons Employment Act of 
1944, the role of the state has become all 
important. The local school authorities are 
responsible for the professional training— 
in England to the age of 21 years, in Scot- 
land to the age of 18 years. The Ministry 
of Education makes some financial contri- 
bution. The Ministry of Labor is responsi- 
ble for the rehabilitation of adults. In addi- 
tion to these official organizations, some pri- 
vate groups carry out rehabilitation. Quali- 
fied persons may get grants for a college 
education. 

J. C. Colligan, general secretary of the 
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Royal National Institute for the Blind, chose 
the same topic as the preceding speaker. The 
main task of the institute he represented is to 
provide the 100,000 blind in Great Britain 
with books in braille, with apparatus and aids 
for the blind, and with certain schools. The 
institute is interested in the foundation of 
recreation centers and vacation homes, in 
rehabilitation centers for the recently blind- 
ed, and in employment facilities. 

Sir Ian Fraser, president of the St. Dun- 
stan’s Organization for Men and Women on 
War Service, stressed that newly admitted 
persons find it much easier to adapt them- 
selves to their new situation by living to- 
gether with blind teachers and others who 
have already conditioned themselves to their 
blindness. The main task of his organiza- 
tion is the psychologic adjustment of the 
blind. 

L. Fawcett, of the same organization, 
spoke on the facilities and the physical make- 
up of St. Dunstan’s. 

Russell C. Williams, director of the Re- 
habilitation Department of Hines Veterans 
Hospital, Hines, Illinois, discussed the meth- 
ods of his center. There is no abstract of his 
talk. 

Gérard Borré, expert for the United Na- 
tions and president of the Braille League in 
Brussels, talked on specialized industrial con- 
cerns that protect the blind against competi- 
tion of normal workers. It should be the 
responsibility of the state or charitable in- 
stitutions to enable the blind to work in 
such surroundings—either permanently if 
they are unable to meet free competition or 
at least until a time when they are prepared 
for such competition. Although it is quite 
often difficult to put such industrial enter- 
prises on a self-sustaining basis, they are a 
preferable solution to the mere training of 
the blind to do handicraft at home or to 
support them outright. 

Ernst Jorgensen spoke about the occupa- 
tion of the blind in industry and commerce in 
Denmark ; L. F. Chester chose the same topic 
regarding Great Britain. 

Col. E. A. Baker, chief executive for the 
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Canadian National Institute for the Blind, 
discussed in a very informative manner the 
Canadian approach to the problem. A field 
secretary is responsible for a certain geo- 
graphic area of from 350 to 600 registered 
blind. His task is to register all new cases 
of blindness and to initiate procedures to get 
them to the right place. Field secretaries have 
special training for this work, just like the 
employment agents. The latter not only have 
to find suitable places of employment for the 
blind but also to check these places regularly 
and eliminate any possible difficulties. A 
most enlightening part of the speaker’s talk 
was devoted to the curriculum for teachers 
for the blind. 

This is of necessity not a complete list of 
all the talks given at the seminar but it should 
suffice to form a general impression of the 
tenor of this most important convention. 

There is a very appropriate listing of the 
facilities for the rehabilitation of the blind 
for the following countries: Austria, Den- 
mark, Finland, France, Germany, Great Brit- 
ain, Greece, Eire, Italy, Holland, Norway, 
Portugal, Spain, Sweden, Switzerland, Tur- 
key, and Yugoslavia. 

Stefan Van Wien. 


Tue Graucomas, By H. Saul Sugar, M.D. 
New York, Hoeber-Harper, 1957. 497 
pages, 164 figures, extensive bibliography 
and index. Price: $13.50. 

The author, who is the director of the 
Glaucoma Clinic, Receiving Hospital, De- 
troit, and assistant professor of ophthalmol- 
ogy, Wayne University Medical School, pub- 
lished the first edition of his work in 1951. 
It was widely and well received. At first 
glance, it would not appear that there had 
been enough advances in our knowledge of 
glaucoma in the past six years to warrant 
a new edition. It is most gratifying to realize 
that this impression is false, for these past 
years have witnessed further important de- 
velopments in tonography, use of Diamox, 
surgical procedures, and even new anatomic 
conceptions among others. Everett Kinsey 
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assisted the author in the rewriting of the 
chapter on the aqueous and Bernard Becker 
contributed to the chapter on tonography. 
The chapter on drugs was revised with the 
advice and collaboration of Mr. Robert Fein- 
stein. The various surgical procedures and 
techniques are well described and illustrated 
and more generously than in the first edition. 

This book is a sound and most valuable 
contribution to a difficult subject. It is fairly 
and lucidly written, authoritative and mod- 
ern. The printing and illustrations are excel- 
lent. It is highly recommended. 

Derrick Vail. 


THe VerTesprate Visuat System. By 
Stephen Polyak, M.D. Chicago, the Uni- 
versity of Chicago Press, 1957. 1,390 
pages, 546 illustrations, index, bibliog- 
raphy. Price: $45.00. 

This book is the result of 30 years of “al- 
most continous labor” and “originated in the 
desire to understand better the anatomical 
structures underlying vision, the way in 
which they work, and how they originated.” 
As pointed out, it was the intent of the 
author to write not only for the scholar and 
advanced investigator but also for the stu- 
dent and beginner in neuro-anatomy, neuro- 
physiology, clinical neurology, ophthalmol- 
ogy, and related fields. 

During the last few years of Dr. Polyak’s 
life he was in ill health and was working 
against sudden death and blindness. He died 
while the book was in the process of publi- 
cation and his long-time friend, Heinrich 
Kliiver, spent almost two years of constant 
work to complete the task. 

The book is divided into four major parts: 

Part 1, composed of four chapters, is on 
the history of investigations of the structure 
and function of the eye and of the visual 
pathways and centers of the brain. It covers 
the work done from the time of Aristotle and 
Hippocrates to the modern investigators. 
The chapters are on the history of the in- 
vestigations of the structure and function of 
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the eye and the development of the optical 
sciences; investigation of the visual path- 
ways and centers during classical antiquity, 
the middle ages, and the early period of the 
modern scientific era; investigation of the 
visual pathways and centers during the early 
period of modern brain research; and mod- 
ern anatomic experimental, clinical, and path- 
ologic investigation of the visual pathways 
and centers. 

The second part, consisting of six chap- 
ters, deals with the anatomy and histology 
of the retina and the visual pathways and 
centers of the brain; optic nerves, chiasma, 
tracts, and subcortical centers ; visual radia- 
tion; cortical visual centers; general theory 
of organization of the nervous system and 
the visual function ; and the blood supply of 
the vertebrate visual system. 

Most of the material on the vertebrate 
retina had been presented previously in a 
book, The Retina, which was published in 
1941. 

The third part of the book, composed of 
two chapters, deals with the pathology of 
the retina and the visual pathways and cen- 
ters of the brain. Of the two chapters, one 
covers the disturbances of vision and the 
anatomic organization of the visual system 
while the other discusses the clinical and 
pathoanatomic observations of cases with 
disturbances of visual fields. 

In the fourth part of the book, consisting 
of three chapters, is an account of the origin, 
development, comparative anatomy, physi- 
ology, and biology of the vertebrate organs 
of sight. In this section the origin and de- 
velopment of the vertebrate eye and visual 
system, and vision and its role in the origin 
of man are discussed. 

There is an epilogue which consists of a 
retrospect on the role of vision and other 
factors in the origin of man together with a 
speculation on the future of mankind. 

In the last few paragraphs of the book one 
senses the value of vision as felt by the al- 
most blind author when he states: “Vision 
just like life is a heavenly gift bestowed upon 
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man for whatever use he is capable of put- 
ting it to. With it we are able to see and 
appreciate and understand countless objects 
necessary in our daily life and make use of 


them in practical ways. ... Vision makes us 
see and appreciate the smile on a friendly 
face, enjoy the endless beauties of nature, 
the multicolored flowers, birds, and fruits, 
the green meadows and somber deserts, the 
glorious sunrise and sunset, the majesty of 
the tall mountains and the sweeping horizon 
of the ocean, the magnificence of an Alham- 
bra and of a Taj Mahal, and other things 
which make our visible world.” 

Appended is a bibliography of 299 pages 
which contains references on the vertebrate 
visual system from the time of Aristotle (4th 
Century B.C.) to the present. This is of 
inestimable value to the research worker or 
the serious student of this subject. 

There is an excellent, comprehensive in- 
dex of 31 pages, including reference not 
only to subject but also to authors. 

To the research worker in the visual field 
using animals, the anatomic details and phys- 
iology of the visual apparatus with which he 
is working is of great importance if conclu- 
sions are to be drawn in regard to the human 
system. The information contained in this 


volume make it invaluable for such a worker. 

The format is excellent. The paper is of 
good quality and the print easily readable. 
The illustrations are superb, both black and 
white and color, and represent the best in 
the engraver’s and printer’s art. In view of 
the fact that it is a large volume and that it 
will be used extensively as a reference one 
wonders whether or not the binding is strong 
enough to withstand such use. 

The publication of this valuable book was 
made possible by grants from the Dr. Wal- 
lace C. and Clara A. Abbott Memorial Fund 
of the University of Chicago; the John 
Simon Guggenheim Memorial Foundation ; 
the United States Public Health Service ; and 
the National Science Foundation. 

It is impossible to review such a monu- 
mental work adequately in the limited space 
available. Suffice it to say that the book is an 
essential for every laboratory dealing with 
the subject. In addition every scholar or 
serious student in the field of the visual sys- 
tem cannot afford to be without it. It is des- 
tined to become a classic in the field of the 
vertebrate visual system and should be in 
every medical library. 

Frederick C. Cordes. 
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ABSTRACT DEPARTMENT 


Epirep sy Dr. F. Herpert HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

Vegetative physiology, biochemistry, pharma- 

cology, toxicology 

. Physiologic optics, refraction, color vision 

Diagnosis and therapy 

Ocular motility 

. Conjunctiva, cornea, sclera 

Uvea, sympathetic disease, aqueous 

Glaucoma and ocular tension 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Sachs, A. A new medium for the storage 
of donor eyes for corneal grafts. Brit. J. 
Ophth. 41:558-561, Sept., 1957. 

The increasing demands for donor eyes 
and the disadvantages of present storage 
facilities for these eyes have resulted in 
the preparation of a new storage medium 
which possesses advantages over previous 
media in that the eyes remain or become 
more nearly sterile and are physiologi- 
cally more suitable for transplantation. 
The enucleated eyes are immediately im- 
mersed in the solution which contains in- 
tradex, dextrose, phenol red, chloram- 
phenicol, streptomycin and nutrient agar 
and may be stored in refrigeration for ten 
days before use. (1 reference) 

Morris Kaplan. 


Somerset, E. J. Mooren’s ulcer treated 
by diathermy coagulation. Brit. J. Ophth. 
41 :570-573, Sept., 1957. 


Corneal irritation for three months in 
a 25-year-old man was the result of a 
typical advancing Mooren’s ulcer which 
was first treated with atropine and patch. 
After no improvement, a delimiting kera- 
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. Crystalline lens 
. Retina and vitreous 
. Optic nerve and chiasm 
. Neuro-ophthalmology 
14. Eyeball, orbit, sinuses 
. Eyelids, lacrimal apparatus 
. Tumors 
. Injuries 
. Systemic disease and parasites 
. Congenital deformities, heredity 
. Hygiene, sociology, education, and history 


totomy was done and this was followed 
by several cauterizations with carbolic 
acid and later with beta irradiation, all 
without improvement. The ulcer was then 
cauterized by diathermy coagulation 
which caused considerable improvement 
though two small areas persisted. These 
had to be cauterized a total of five times 
but eventually healed. (9 figures, 7 refer- 
ences) Morris Kaplan. 


Tosch, Cacilie. The treatment of epi- 
demic keratoconjunctivitis with a hydro- 
cortisone-neomycine ointment. Klin. Mo- 
natsbl. f. Augenh. 131 :522-526, 1957. 

If the treatment is initiated before the 
fourth day of the disease, a corneal lesion 
is rarely observed. Without this treat- 
ment 70 percent of the affected patients 
develop corneal lesions. 31 references) 

Frederick C. Blodi. 


Voinova, T. Combating of trachoma in 
the U.S.S.R. in 40 years. Vestnik oftal. 
5 :20-29, Sept.-Oct., 1957. 

The control of trachoma in U.S.S.R. 
in the period before the revolution was 
a charitable project and was not main- 
tained by the state. As early as 1926 
the Soviet Health Ministry provided am- 
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bulatory service for trachoma patients. 
A number of trachoma institutes were 
established for the study of the disease. 
This study led to the opinion that the 
etiologic factor of trachoma was a virus; 
an allergic component, a chronic inflam- 
matory process of a proliferative char- 
acter, may also play a part. 

As a result of intensive treatment the 
number of trachomatous patients is only 
6.7 percent of all the eye patients. The ma- 
jority of the patients have trachoma stage 
III. Treatment takes only from two to 
three months now rather than three or 
more years. The disease is less severe ; the 
cornea is not affected severely, the scars 
in the conjunctiva are not marked. The 
control of the recurrence is still important 
in regions where the disease is endemic 
and the treatment is continued a few 
months after the clinical cure. 

Olga Sitchevska. 


8 
UVEA, SYMPATHETIC DISEASE. 
AQUEOUS 

Algan, B., and LeGrand, P. Rheumatic 
uveitis following cataract operations. 
Bull. Soc. belge d’opht. 115 :257-260, 1957. 

Insidious, intraocular inflammations 
still follow uncomplicated cataract extrac- 
tions occasionally. A specific type of post- 
surgical unilateral uveitis in patients with 
chronic rheumatoid arthritis is described. 
It starts 3 to 20 days after an uneventful 
operation. The characteristic signs and 
symptoms are loss of the anterior cham- 
ber, extreme hypotony and a torpid course. 
In spite of the absence of pain or injec- 
tion of the eyeball the presence of plastic 
exudate may lead to seclusion and oc- 
clusion of the pupils, Early preventive 
treatment, preferably three days before 
the operation and extending up to eight 
days after the operation should be given 
routinely to carriers of rheumatoid dis- 
ease. Among 300 cataract extractions this 
type of uveitis was seen five times (1.7 
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percent) and the individual complications 
and their treatment are described. (10 ref- 
erences) Alice R. Deutsch. 


Anderson, B. and O'Neill, J. Malignant 
melanoma of the uvea. A.M.A. Arch. 
Ophth. 58 :337-347, Sept., 1957. 

Fourteen cases of stationary or slow- 
growing malignant uveal melanoma are 
presented. The author discusses the effect 
of environmental factors and suggests that 
future control of these tumors may be 
related to the recognition and control of 
these factors. If we could measure the 
growth potential we could the better de- 
cide about the urgency of enucleation. 


(11 figures and 2 references) 
G. S. Tyner. 


Appelmans, M., Michiels, J. and Alearts, 
R. M. Anterior chamber lipoidosis in iritis 
diabetica. Bull. Soc. belge d’opht. 115 :219- 
228, 1957. 

Lipoidosis of the anterior chamber is 
of rare occurrence. It is manifest, occa- 
sionally, as a sign of severe local tissue 
destruction in eyes with absolute glau- 
coma,in severe circulatory embarrassment 
following carotid sinus aneurysms and 
late intraocular tumors. It also may ac- 
company general metabolic disturbances 
such as hypothyroidism, hypopituitarism 
and diabetes. The abnormal components 
of the aqueous in diabetic iridopathy and 
the clinical appearance of the aqueous in 
diabetes are discussed. The gelatinous 
plastic exudate, visible in the anterior 
chamber, disappears readily after insulin 
therapy. In contradistinction to the 
xanthomatous exudate in xanthomatosis 
bulbi which only disappears slowly, it is 
independant of retinal disease. 

The anterior chamber content of a 50- 
year-old diabetic woman with severe 
hypercholesteremia, recurrent iritis and 
several attacks of diabetic coma showed 
the viscosity characteristic for diabetic 
iritis, elevated albumen content and an 
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increased amount of neutral fats and 
cholesterol. The albumen- cholesterol 
ratio equalled 4/1; 123 degenerated cells 
were seen in 1 mm. The transitory nature 
of these aqueous changes and the simi- 
larity of the clinical and chemical ab- 
normalities of the aqueous in human dia- 
betics and the aqueous in experimental 
alloxan-diabetic rabbits are briefly out- 
lined. (1 table, 17 references) 
Alice R. Deutsch. 


Emmrich, K. Suturing of the iris. Klin. 
Monatsbl. f. Augenh. 131 :350-352, 1957. 

A peripheral iridectomy is enlarged, 
if necessary, with an iridotomy down to 
the pupil. The cleft in the iris is then 
closed with one or two 5-0 Perlon sutures. 
(2 figures) Frederick C. Blodi. 


Johnson, D. S. and Pino, R. H. Keyhole 
and peripheral iridectomies in different 
eyes in the same patient. A.M.A. Arch. 
Ophth. 58 :421-425, Sept., 1957. 

Fourteen cases are reported. There was 
no difference in subjective glare in the 
two eyes in all but two cases. There was 
no difference in bulge of the hyaloid face 
and the visual results were slightly better 
with the iridectomy. The lids covered 
the iridectomies so well that cosmetically 
there was little difference. There was 
slightly greater astigmatism with the key- 
hole operations. (1 table, 7 references) 

G. S. Tyner. 


Quiroz Salgado, L. and Cavalcante 
Queiroz, A. Essential progressive atrophy 
of the iris, a case report. Arq. brasil. de 
oftal. 20 :41-52, 1957. 

Essential progressive atrophy of the iris 
occurs as a unilateral disease, found most 
frequently between the ages of 20 to 45 
years, and apparently affecting women in 
a ratio of 5 to 1. It has been observed in 
the white race exclusively. Initially pupil- 
lary changes occur: elongation, ectopia 
and small peripheral anterior synechiae. 


Zones of iris atrophy soon follow, located 
opposite the direction of pupillary devia- 
tion. This atrophy involves the ciliary 
portion of the iris, sparing the sphincter 
and pupillary zone. The stroma is affected 
first, then the posterior pigmented layer, 
with the clinical appearance of holes in 
the iris through which the equator of the 
lens, the zonule and the ciliary processes 
may be seen. Ectropion of the pupillary 
margin also occurs. The iris holes increase 
in size and number until the true pupil 
is barely discernible, while the peripheral 
anterior synechiae increase in size and 
density. This marks the beginning of 
secondary glaucoma. The tension mounts 
gradually and may progress to absolute 
glaucoma with complete closure of the 
chamber angle. The etiology of the mal- 
ady is unknown, and many theories have 
been postulated as to the mechanism of 
each phase in its development; several of 
the numerous theories are discussed. 

A 38-year-old woman is described who 
had noted some change in her pupil ten 
years ago. The original impression was 
that of polycoria, but the development of 
glaucoma prompted a more thorough in- 
vestigation at which time the characteris- 
tic changes confirmed the diagnosis of 
essential atrophy of the iris. There were 
visual field defects, typical of glaucoma. 
Cyclodialysis, combined with sclerectomy, 
normalized the tension with a final cor- 
rected vision of 1.0 (53 references) 

James W. Brennan. 


Stanworth, A. Rheumatism and uveitis. 
Tr. Ophth. Soc. U. Kingdom 76 :287-296, 
1956, 


Of 237 consecutive cases of uveitis, 40 
occurred in patients with significant rheu- 
matic disease, which is mainly associated 
with anterior uveitis of nongranuiomatous 
or doubtful types. No association was 
found between uveitis and osteoarthritis 
or classical rheumatoid arthritis. 

Nongranulomatous anterior uveitis was 
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associated with spinal arthritis and Rei- 
ter’s disease. Ten percent of patients with 
rheumatoid arthritis had dry eyes and the 
author believes that there was an in- 
creased incidence of rheumatoid arthritis 
in patients with keratitis sicca. (2 figures, 
5 references) Beulah Cushman. 


9 
GLAUCOMA AND OCULAR TENSION 


Agarwal, L. P. and Malik, S. R. K. Pre- 
and post-operative acetazoleamide (Dia- 
mox) in glaucoma surgery. Brit. J. Ophth. 
41 :613-615, Oct., 1957. 

Fifty patients with glaucoma were hos- 
pitalized and given single oral doses of 
acetazoleamide of 500 to 1000 mg. daily 
for two to three days. One hour before 
surgery the patient was given 500 mg. 
of the same drug but 250 mg. of this was 
of the delayed-action type. This same 
medication was continued for one week 
postoperatively. The surgical procedure 
was a post-placed valvular iridencleisis. 
Fifty additional patients with glaucoma 
were used as control inasmuch as they 
received no acetazoleamide except in those 
cases in which no filling of the chamber 
was noted by the fifth postoperative day. 
In the control group the incidence of flat 
chamber up to the fifth day was 42 per- 
cent whereas in the group under acetazole- 
amide it was six percent. The type of bleb 
in the control series was definitely larger 
and more cystic than in the medicated 
group, but both types seemed to function 
adequately. Pre- and postoperative use 
of acetazoleamide is suggested as a rou- 
tine procedure. (3 tables, 9 references) 

Lawrence L. Garner. 


Gloster, J. and Greaves, D. P. Effect 
of diencephalic stimulation upon intra- 
ocular pressure. Brit. J. Ophth. 41:513- 
532, Sept., 1957. 

Male cats in stereotaxic apparatus were 
used and under direct electrode stimula- 
tion of the diencephalon, simultaneous 


recordings were made of the pupillary 
responses, effects on the nictitating mem- 
brane, the blood pressure changes and the 
intraocular pressure changes. The points 
of stimulation on the brain tissue followed 
various patterns which were correlated 
with the patterns of response. 

Dilatations of the pupils occurred over 
a wide area of stimulation and always 
occurred in both eyes simultaneously 
while constrictions of the pupils rarely 
were noted. Movements of the nictitating 
membranes were small and of no signifi- 
cance. Blood pressure changes varied con- 
siderably and occurred both with and 
without intraocular pressure changes. 
About half the stimulations resulted in no 
change in either blood or ocular pressures 
but in most instances in which a change 
was noted, the change was found in both. 
It was felt that often a fall in intraocular 
pressure followed and was caused by a 
reduction in the ocular blood supply and 
this fact may well be a key in solving the 
assciation between the diencephalon 
and glaucoma. More investigative studies 
of this problem are urged. (12 figures, 
1 table, 16 references) Morris Kaplan. 


Higgitt, A. C. Secondary glaucoma. Tr. 
Ophth. Soc. U. Kingdom 76 :73-82, 1956. 
The author reports that about seven 
percent of the patients in the glaucoma 
clinic had secondary glaucoma and if a 
quarter of the angle remained open the 
tension could be controlled by miotics. 
The common finding in the different glau- 
comas was the raised ocular tension due 
to obstructed aqueous outflow. Gonio- 
scopy was the chief method of differentiat- 
ing the secondary glaucomas. (3 figures) 
Beulah Cushman. 


Huggert, A. An experiment in deter- 
mining the pore-size distribution curve 
to the filtration angle of the eye. Acta 
ophth. 35 :11-19, 1957. 


This is the first part of the report, and 
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it deals with evaluating the curves ob- 
tained with perfusion of isobutyl alcohol. 
The literature concerning perfusion ex- 
periments with physiologic saline or 
aqueous humour is reviewed. It is shown 
that in perfusion with isobutyl alcohol 
long periods of time are necessary to ob- 
tain constant values, especially at low 
pressure levels. Mechanical deformation 
of the filter is less with isobutyl alcohol 
than with aqueous or physiologic saline. 
Age of the animal has to be taken into 
consideration in perfusion experiments 
with all three fluids. (5 graphs) 
Ray K. Daily. 


Huggert, A. Experimentally produced 
obstruction to the outflow of aqueous 
humour. Acta ophth. 35:1-11, 1957. 


Three methods of creating obstruction 
to outflow were used, 1. diathermy cauteri- 
zation of the episcleral aqueous veins near 
the limbus; 2. ligation of the vessel 
trunks at the posterior pole of the globe; 
and 3. injection of a suspension of par- 
ticles into the anterior chamber. The 
appearance of fluorescein in the anterior 
chamber after its intravenous injection 
was the criterion for the evaluation of the 
variations in the inflow. The data show 
that all types of blockage produced a rise 
in intraocular pressure and impeded the 
inflow. The elevated ocular tension lasted 
longer in obstruction caused by ligating 
at the posterior pole and by blockage of 
the filtration angle. Some of the ligated 
eyes remained at high pressure levels for 
longer than six months. The eyes in which 
the episcleral aqueous veins were cauter- 
ized showed a great capacity for compen- 
sation ; new paths for outflow, in the form 
of new superficial channels, and increased 
flow through deeply seated channels de- 
veloped rapidly. The role of an adjustment 
in the inflow in the restoration of normal 
intraocular pressure was not definitely 
determined in this investigation; it ap- 
pears that such an adjustment must have 


taken place, as the compensation in the 
outflow channels alone could not have 
been sufficient. The experiments with 
blockage of the filtration angle demon- 
strated that particles under 0.5 microns 
in diameter had no blocking effect. Par- 
ticles of 7.5 microns in diameter created 
blockage. (2 graphs, 1 table, 12 references) 
Ray K. Daily. 


Keerl, Gerhard. The atypical glauco- 
matous field defect. Klin. Monatsbl. f. 
Augenh. 131 :505-513, 1957. 

In five patients with glaucoma and axial 
myopia the defect in the visual field 
started temporally and extended fan-like 
toward the blind spot. It is assumed that 
the different structure of the myopic disc 
exposes first the nasal nerve fibers to the 
effects of an increased intraocular pres- 
sure. (5 figures, 27 references) 

Frederick C. Blodi. 


Lavergne, G., Prijot, E. and Weekers, 
R. Recent advances in tonometry. Arch. 
d’opht. 17 :256-270, 1957. 

The authors review the present status 
of tonometry so far as the methods of 
indentation of the cornea and aplanation 
of the cornea are concerned. They discuss 
in detail tonometry with the Schigiz to- 
nometer and refer particularly to the role 
of scleral rigidity in measurements. They 
urge the use of the Friedenwald calibra- 
tion tables (1955), and conclude that the 
normal ocular tension in subjects lying 
prone averages 17 mm. Hg, with a normal 
range of variation from 8.5 to 25.2 mm. 
Hg. With the aplanation technique the 
average normal pressure is 15.70 mm. Hg. 
(11 figures, 2 tables, 7 references) 

P. Thygeson. 


Law, Frank W. Iridencleisis in buph- 
thalmia. A.M.A. Arch. Ophth. 58 :357-362, 
Sept., 1957. 

The author reports eleven cases of 
buphthalmus in which iridencleisis was 
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done. He believes that his results are as 
good as those of the newer goniotomy 
procedures. He says that digital examina- 
tion is more to be relied upon than tono- 
metry in estimating tension. (2 figures, 
28 references) G. S. Tyner. 


Leopold, I. H., Gold, P. and Gold, D. 
Use of a thiophosphinyl quaternary com- 
pound (217-M1) in treatment of glaucoma. 
A.M.A. Arch. Ophth. 58 :362-366, Sept., 
1957. 


The authors report on a new anticho- 
linesterase drug for the control of intra- 
ocular pressure. The advantages claimed 
are 1. long action, 2. stability for long 
periods when kept cool, 3. control of cases 
not previously controllable, 4. freedom 
from dermatitis and conjunctivitis, and 
5. lack of systemic effects. It does cause 
some blurring and discomfort. (4 tables 
and 8 references) G. S. Tyner. 


Seifert, Eberhard. A fixation device for 
the Schigtz tonometer. Klin. Monatsbl. f. 
Augenh. 131 :405-406, 1957. 

The tonometer is attached to a trial 
frame. It can so be held in position on the 
eye during tonography. (6 figures) 

Frederick C. Blodi. 


Unger, Lothar. Bandaging of the eyes 
during the night as a provocative test for 


glaucoma. Klin. Monatsbl. f. Augenh. 


131 :376-385, 1957. 

During the night the patient’s eyes are 
covered with a black cloth which is se- 
cured by a bandage. The bandage is re- 
moved in the morning and the tension re- 
corded immediately. A rise of over 7 mm. 
or an endpoint of over 30 mm. Hg. is con- 
sidered pathologic. 200 normal eyes were 
tested and none showed an increase of 
over 5 mm. Hg. Six patients are described 
in whom this test was positive while other 
provocative measures were negative. The 
author believes that the disturbed sleep 
with increased sympathicotony causes the 
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increase in pressure. (6 figures, 39 refer- 
ences) Frederick C. Blodi. 


Whiting, M. H. Herbert’s sclerotomy. 
Tr. Ophth. Soc. U. Kingdom 76 :283-286, 
1956, 

The author presented a patient with a 
gonioscopic puncture with a satisfactory 
filtrating scar and ten years later with 
normalized tension. (1 figure) 

Beulah Cushman. 


10 
CRYSTALLINE LENS 


Atkinson, Walter S. Pre- and postopera- 
tive care of cataract patients. Geriatrics 
12 :571-580, Oct., 1957. 

In this well written and informative 
paper the author describes in detail such 
important maneuvers in pre- and post- 
operative care of cataract patients as pre- 
anesthetic preparation, cultures, prepara- 
tion of the operative field, sedation and 
analgesia, anesthesia, akinesis and the use 
of curare, (10 figures, 9 references) 

Irwin E. Gaynon. 


Costenbader, F. D. and Albert, D. G. 
Conservatism in the management of con- 
genital cataract. A.M.A. Arch. 58 :426-430, 
Sept., 1957. 

The authors agree with former writers 
on the poor outlook after surgery for con- 
genital cataract. They advise against sur- 
gery for unilateral cataract. They discuss 
the advantage of optical iridectomy and 
prolonged use of mydriatics. (7 refer- 
ences) G. S, Tyner. 


Hambresin, L. and Ledere, J. Cataract 
operations in diabetics. Bull. Soc. belge 
d’opht. 115 :240-257, 1957. 

Precautionary measures in pre- and 
postoperative treatment of cataract in 
diabetics and the special techniques of 
the surgery, especially the performance 
of simultaneous or preparatory iridec- 
tomy are discussed, The authors operated 
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with good results on six diabetics with 
cataract, aged 32 to 65 years. Chabaier’s 
statement “a diabetic, well prepared, has 
at present as good a chance for successful 
cataract operation as anybody else” there- 
fore seems to be confirmed. 

Alice R. Deutsch. 


King, J. H., Jr. and Skeehan, R. A., Jr. 
Acrylic lenses in the anterior chamber. 
A.M.A. Arch, Ophth. 58 :392-395, Sept., 
1957. 

The authors review the literature and 
report on their experiments with animals 
in placing acrylic lenses in the anterior 
chamber with only minimal ocular com- 


plication, (5 figures, 6 references) 
G. S. Tyner. 


Lee, P. and Trotter, R. R. Tonographic 
and gonioscopic studies before and after 
cataract extraction. A.M.A. Arch. Ophth. 
58 :407-416, Sept., 1957. 


After studying 142 eyes with cataracts, 
the authors conclude that after cataract 
surgery the facility of outflow of aqueous 
may be temporarily decreased, unchanged, 
or increased. Eyes with exfoliation of the 
lens capsule or open-angle glaucoma have 
an unchanged facility of outflow and intra- 
ocular pressure after cataract extraction. 
Early gonioscopy should be done after 
a flat anterior chamber, for miotics may 
break some of the peripheral anterior syn- 
echias. (4 figures, 3 graphs, 3 tables, 4 
references) G. S. Tyner. 


Miller, J. E., Keskey, G. R. and Becker, 
B. Cataract extraction and aqueous out- 
flow. A.M.A. Arch. Ophth. 58 :401-406, 
Sept., 1957. 

In order to get information on the 
glaucoma following cataract extraction, 
111 patients were subjected to repeated 
tonography and gonioscopy before and 
after cataract surgery. The authors con- 
clude that even in uncomplicated cases 
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there is some damage to the aqueous 
outflow ; complications increase the effect. 
Rupture of the lens capsule at the time of 
surgery resulted in a 30-percent incidence 
of glaucoma, and accounted for two-thirds 
of the secondary glaucoma in this series. 
Cataract extraction is followed by a hypo- 
secretion of aqueous humor for a con- 
siderable period. (1 table, 7 references) 
G. S. Tyner. 


Reese, W. S. and Hamdi, T. N. Five 
years’ experience with the Ridley opera- 
tion. A.M.A. Arch. Ophth. 58:389-391, 
Sept., 1957. 

The authors report their experiences 
with 115 cases over a five year period. 
They stress that they discuss frankly with 
the patients the disadvantages of the 
technique and the fact that the procedure 
is designed primarily for unilateral cata- 
racts. They discourage the operation in 
persons with bilateral cataract. The early 
reactions and the extra care needed are 
mentioned, but the report is in general 
quite favorable. (4 graphs, 3 references) 

G. S. Tyner. 


11 
RETINA AND VITREOUS 


Adams, Samuel T. Pars plana cysts. 
A.M.A. Arch. Ophth. 58 :328-330, Sept., 
1957. 

While using the Schepens technique one 
sometimes sees pars plana cysts in the 
extreme periphery of the fundus. The 
author describes the gross appearance and 
the histologic picture. He believes that 
they are of no clinical importance, (8 fig- 
ures and 11 references) G. S. Tyner. 


Bialasiewicz, A. Priscoline in the treat- 
ment of central serous retinopathy. Klin. 
Monatsbl. f. Augenh. 131:536-537, 1957. 

Priscoline was injected intramuscularly 
in nine patients; the results were promis- 
ing. Frederick C. Blodi. 
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Fison, Lorimer. Planned treatment of 
retinal detachments. Tr. Ophth. Soc. U. 
Kingdom 76 :259-266, 1956. 


The author states that the first essen- 
tials are the complete examination of each 
fundus and the drawing of an accurate 
map by the surgeon to show the principal 
vessels and holes so that the best treat- 
ment can be planned beforehand to re- 
place the retina and seal off any holes and 
thin areas in it. Binocular indirect oph- 
thalmoscopy with a +20D. aplanatic 
lens offers the best method of such fundus 
examinations, A careful history should 
note especially the presence and direction 
of flashes of light and the time of the 
sudden increase of floaters. The periphery 
of the fundus is examined with the help 
of a specially shaped rod mounted on a 
thimble which is worn on the middle 
finger of the left hand and with which 
each quadrant of the globe is indented 
for inspection. 

The patient is then put into bed in a 
position in which the retina is most apt 
to settle back against the wall of the globe 
by gravity. This may require several 
days and when the maximum effect has 
been obtained the site of the retinal holes 
should again be verified. 

Surface diathermy under direct observa- 
tion is best suited to a simple hole or an 
isolated group of holes in the retina. 
Lamellar sclerectomy giving a long area 
of reaction will provide a means of hold- 
ing an area of retina with several holes 
in it or holes with adjacent thin retina. 
Surface diathermy must be applied to the 
holes before the sclerectomy is made. 
After the main operation to produce the 
sticky patch of choroidoretinal exudate, 
the subretinal fluid is evacuated by scleral 
puncture. Beulah Cushman. 


Frayer, William C. Improvement in 
hypertensive retinopathy following ad- 
renal resection and sympathectomy. 


A.M.A. Arch. Ophth. 58 :331-336, Sept., 
1957. 

The author describes the retinal changes 
observed in 111 severely hypertensive pa- 
tients after adrenalectomy and sympa- 
thectomy. Recession of the retinopathy 
was noted in 78 percent, the hemorrhages, 
exudates, and edema often disappearing 
rapidly. This improvement may occur 
without improvement in blood pressure 
and is probably the result of diminished 
peripheral resistance, (6 tables, 18 refer- 
ences) G. S. Tyner. 


Kittel, V. The diagnostic importance of 
the peripheral arterial pulse in the retina. 
Klin. Monatsbl. f. Augenh. 131 :500-505, 
1957. 

The serpentine type of arterial pulsation 
occurs quite frequently in normal eyes. 
It is better visible in the nondilated pupil 
and depends to a large extent on the char- 


acter of the retinal reflexes. (1 figure, 
12 references) Frederick C. Blodi. 


Ohrt, Vagn. Gyrate atrophy of choroid 
and retina and inverse retinitis pigmen- 
tosa in the same patient. Acta ophth. 
35 :26-31, 1957. 

The patient, a man 20 years of age, had 
a fundus picture characterized by moder- 
ate pallor of the optic discs, narrow ar- 
teries with normal veins, irregular pig- 
mentary changes at the posterior poles, 
exposure of the choroidal vessels in three 
quadrants of the fundus, and atrophic 
patches bordered by pigment. The patient 
always had night blindness, and defective 
vision from childhood. The diagnosis was 
inverse retinitis pigmentosa and gyrate 
atrophy of the choroid. It is believed to 
be the first reported case of the combina- 
tion of these two diseases, After a brief 
review of the literature on retinal dys- 
trophies the author agrees with Sorsby 
that the various clinical types of retinal 
dystrophy are not rigid entities, but local- 


ly 
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ized expressions of one fundamental dis- 
turbance. (12 figures, 7 references) 
Ray K. Daily. 


Schlitter, K. The question of retrolental 
fibroplasia. Klin. Monatsbl. f. Augenh. 
131 :544-547, 1957. 

The author describes a nearly 7-year-old 
girl (birth weight 2950 gm.) who had 
retrolental opacities not unlike those seen 
in retrolental fibroplasia. The girl had 
never had supplementary oxygen. (19 ref- 
erences) Frederick C. Blodi. 


Schmoeger, Elizabeth. The prognostic 
value of the electroretinogram in retinal 
detachment. Klin. Monatsbl. f. Augenh. 
131 :335-343, 1957. 

Four patients had an ERG before and 
after the operation. The ERG was reduced 
or negative in all patients and yet the 
postoperative visual result was good or 
excellent. A reduced ERG in retinal de- 
tachment does not have prognostic value. 
(5 figures, 10 references) 

Frederick C. Blodi. 


Stephenson, R. W. Anti-coagulant ther- 
apy in retinal vein thrombosis. Tr. Ophth. 
Soc. U. Kingdom 76 :253-258, 1956. 

Three main sites of venous block are 
at the level of the lamina cribrosa, at the 
arteriovenous crossings and at the point 
where a branch joins another vein. The 
author found that nothing could be 
achieved by treating patients who have a 
vein completely blocked unless the block 
appeared to be extending into a larger 
vein. Restoration of vision and a normal 
fundus can be achieved more quickly by 
treatment of an incomplete block and 
treatment was continued for three or four 
months. No complicating hemorrhages 
occurred in the patients treated. 

Beulah Cushman. 


Wadsworth, Joseph A. C. The vitreous. 
A.M.A. Arch. Ophth. 58 :455-464, Sept., 
1957. 


Wadsworth claims that gross patho- 
logic changes in the vitreous can be cor- 
related and confirmed by microscopic and 
clinical findings. Many pictures previously 
described as artefacts are actual patho- 
logic entities in the vitreous. The relation- 
ship of detachment of the retina to 
changes in the vitreous is discussed. 
(42 figures, 10 in color, 36 references) 

G. S. Tyner. 


Wolter, R. J. and Jampel, R. S. Retinal 
folds produced by pressure of a tumor on 
the globe. Klin. Monatsbl. f. Augenh. 
131 :433-438, 1957. 

This eye had to be enucleated because 
of an osteosarcoma of the maxilla invad- 
ing the orbit. Two types of folds could 
be seen on histologic section. One in- 
volved the entire thickness of the retina 
and the inner layers showed a more pro- 
nounced folding. In the second type only 
the internal limiting membrane and the 
nerve fiber layer were affected. (3 figures, 
6 references) Frederick C. Blodi. 


12 
OPTIC NERVE AND CHIASM 


Francois, J., Verriest, G. and Baron, A. 
Pseudo-papillitis. Acta ophth. 35 :32-50, 
1957. 

By vascular pseudopapillitis the authors 
signify an optic neuritis in which no gen- 
eralized or localized focus of infection can 
be found, and the presence of vascular 
disturbances can be demonstrated, Seven 
case reports illustrate the course of such 
lesions in arteriosclerosis and temporal 
arteritis. The literature on its possible oc- 
currence in diabetes, periarteritis nodosa, 
Raynaud’s disease, and polycythemia is 
reviewed. The authors consider therapy 
in such cases generally ineffective. The 
prodromal signs of the lesion are peri- 
orbital pains and transient obscurations of 
vision. The lesion sets in suddenly with a 
significant loss of vision, and the fundus 
shows peripapillary edema and sometimes 
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hemorrhage and exudate. The retinal ar- 
teries are narrow and the veins dilated. 
The process proceeds to a secondary optic 
atrophy, which may resemble a primary 
or postneuritic in type. In three cases ex- 
amined with the electroretinograph and 
the critical fusion test the data were 
identical in the involved and uninvolved 
eye. All seven patients had electroen- 
cephalographic and electrocardiographic 
disturbances indicating an inadequate cir- 
culation in the heart and brain. The au- 
thors refer to the viewpoint held by some 
investigators, who maintain that all vascu- 
lar pseudopapillitis is caused by a granu- 
lomatous arteritis. The anatomo-patho- 
logic examination of the temporal artery 
in two of the authors’ cases does not sup- 
port this contention. (11 figures, 43 refer- 
ences) Ray K. Daily. 


13 
NEURO-OPHTHALMOLOGY 


Alexander, G. L. Diagnostic value of 
colour fields in neurosurgery. Tr. Ophth. 
Soc. U. Kingdom 76 :235-244, 1956. 

The author found that the inconsistency 
in visual fields with the smallest white 
test objects in individual patients dis- 
appeared when a larger colored object was 
used. He uses a 2 mm. target of as pure a 
red as possible (Dennison crepe paper, 
flame-red) on one side and white on the 
other and warns the patient that it may 
appear gray or orange before it turns red 
and to say red when he sees it as red. He 
favors artificial lighting in a room to make 
field taking on a Bjerrum screen as con- 
venient and constant as possible. (9 fig- 
ures) Beulah Cushman 


Busch, Karl Theodor. The early diag- 
nosis of pinealomas. Klin. Monatsbl. f. 
Augenh. 131 :304-313, 1957. 

This report is based on the experience 
in eight patients. The earliest symptoms 
were those of increased intracranial pres- 
sure and papilledema. Anisocoria and 
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pupillary disturbances followed. Diplopia 
is frequent and usually due to damage to 
the fourth or sixth cranial nerve. Deaf- 
ness, cerebellar symptoms and gaze palsy 
upward are late symptoms. Three of the 
eight patients had a bitemporal hemi- 
anopia, one had a homonymous hemi- 
anopia and three patients were too sick to 
have a field examination. (4 figures, 17 
references) Frederick C. Blodi. 


Dreyer, Viggo. Choked discs of un- 
known origin: 16 cases in which intra- 
cranial expansive processes could be ex- 
cluded as etiological factors. Acta Psy- 
chiat: & Neurol. Scandinav. 32 :20-36, 1957. 

The author provides an excellent dis- 
cussion on the definition, meaning, and 
significance of choked disc. Of the 16 ab- 
normal discs, five were physiologic vari- 
ants, three pseudoneuritis, one drusen of 
the disc, and one hyperemic disc; the 
other 11 were classified as true choked 
disc because the fundus picture changed 
during the period of observation. In nine 
patients the protrusion subsided, and in 
two it remained stationary. All patients 
were under the age of 50 years, and 12 
were female. 

The chief causes of the true choked 
discs which were not found to be crypto- 
genic, were post-traumatic arachnoiditis 
in six or seven cases and aseptic sinus 
thrombosis in three cases. In most of 
these cases the intraventricular pressure 
was normal, or near normal. The prog- 
nosis in this group is good ; vision was pre- 
served in all and a lasting visual field de- 
fect occurred in just one. (2 tables, 16 ref- 
erences) Harry Horwich 


Minton, Joseph. A case of left herpes 
zoster ophthalmicus followed by virus 
encephalitis with right-sided anesthesia, 
paresthesia and hemiplegia. Tr. Ophth. 
Soc. U. Kingdom 76 :227-232, 1956. 

The author describes a patient, 47 years 
of age, who had severe left herpes zoster 
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ophthalmicus in which the cornea and 
uvea were involved. Six weeks later he 
developed anesthesia and paresthesia of 
the right side of the body with weakness 
of the right leg and arm. The neurologic 
changes were probably due to a spread of 
the infection from the left Gasserian 
ganglion to the left cortex. Usually virus 
encephalitis is fatal, but this patient fully 
recovered. Ten months after the onset of 
of the herpes zoster ophthalmicus the 
cornea was grossly thickened and vas- 
cularized and vision was reduced to 
shadows of large objects. Systemic treat- 
ment with ACTH and local treatment 
with hydrocortisone has resulted in the, 
clearing of the cornea and abatement of 
the inflammatory changes in the iris. The 
vision improved to 6/9. (5 figures, 20 ref- 
erences) Beulah Cushman. 


Walsh, Frank B. Third nerve regenera- 
tion. Brit. J. Ophth. 41 :577-598, Oct., 1957. 

Third-nerve paralysis is followed in 
some instances by an aberrant type of 
regeneration resulting in some bizarre 
ocular and lid movements due to the 
misdirected growth of the nerve fibers. 
Once this aberrant type of regeneration 
takes place no spontaneous improvement 
can be anticipated. The greatest percent- 
age of occurrence can be expected in third- 
nerve paralysis associated with trauma or 
aneurysm, while none has been noted in 
third-nerve paralysis associated with dia- 
betes or ophthalmoplegic migraine. It may 
occasionally be seen with third-nerve 
paralysis due to tumor or inflammation. 
Surgery for persistent ptosis is possible. 
(14 figures, 37 references) 

Lawrence L, Garner. 


14 
EYEBALL, ORBIT, SINUSES 


Bartolozzi, R. Cranio-orbital processes. 
Arch. Soc. oftal. hispano-am. 17 :921-1099, 
Aug., 1957. 


This comprehensive monograph covers 


all lesions of the skull and facial bones, 
which may involve the orbit. (47 figures, 
541 references) Ray K. Daily. 


Bertelsen, T. I. and Petersen, C. 
Orbital pneumography. Acta Radiol. 47: 
426-432, June, 1957. 

The techniques for injection of air be- 
neath Tenon’s capsule and behind the 
globe are described in detailed. Contrain- 
dications are infection and suspected rup- 
ture of the globe. Tomography in two 
planes at intervals of 0.5 cm. is recom- 
mended. Eight patients were examined by 
this method, in whom all other types of 
investigation had failed to reveal the 
cause of unilateral exophthalmos. Three 
of them are described ; one showed no ab- 
normality, and in two there was a mass of 
soft tissue. (9 figures, 14 references) 

Harry Horwich. 


Clausen, A. The cavernous hemangioma 
of the orbit. Klin. Monatsbl. f. Augenh. 
131 :401-404, 1957. 

In a 71-year-old woman with unilateral 
exophthalmus of only two weeks duration 
the superior orbital fissure was enlarged. 
Histologic examination revealed a_he- 
mangioma with numerous lymph follicles. 
(3 figures, 17 references) 

Frederick C. Blodi. 


Gordon, S. Malar fracture, intra-orbital 
hemorrhage during open reduction. Plast. 
& Reconstruct. Surg. 20 :65-66, July, 1957. 


A 63-year-old man is described whose 
lateral orbital wall was crushed medially, 
resulting in subconjunctival hemorrhage 
in the lateral half of the right eye, numb- 
ness over the distribution of the right in- 
fraorbital nerve, and bruising of both right 
eyelids. At surgery, the fracture was re- 
duced by means of the Bristow elevator, 
but at the completion of surgery the eye 
was proptosed and the lids were swollen 
and tense. When tension continued to 
mount within the orbit, a transverse inci- 
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sion was made at the junction of the eyelid 
and cheek skin under the mid-third of the 
palpebral fissure, and the point of a small 
blunt curved scissors was pushed through 
the incision along the orbital floor and 
then separated. This was followed by 
marked arterial hemorrhage, the orbital 
swelling decreased and the eye returned to 
its proper position. The vision of the eye 
returned to normal. Alston Callahan. 


Hudson, J. R. Present status of orbital 
implants and prosthesis. Tr. Ophth. Soc. 
U. Kingdom 76 :245-252, 1956. 

The author published a paper six years 
previously describing a modified tech- 
nique for introduction of the Cutler im- 
plant, and he now says that whatever the 
difficulties of the integrated implant, it 
does produce by far the best cosmetic re- 
sult. The objectives to be achieved by op- 
eration are a wide range of movement, in- 
stantaneous movement over short ranges, 
the absence of sinking in of the upper lid 
and absence of sagging of the lower lid, 
and permanence. 

After disappointments with the partly 
buried implants he has used the Castro- 
viejo implant since 1952 and none have 
been extruded. The Castroviejo implant 
resembles the Allen implant, and Roper- 
Hall has modified one by the introduction 
of a magnet. The Arruga implant had been 
successful as reported by Count Arruga in 
the British Journal of Ophthalmology. 
(1 figure) Beulah Cushman. 


Lemoine, Albert N., Jr. The orbit. 
A.M.A. Arch. Ophth. 58 :468-474, Sept., 
1957. 


The lesions of the orbit are well re- 
viewed and emphasis is given to a paper 
by Jackson on conservation of the eye- 
ball in the treatment of certain tumors 
of the orbit. (52 references) G. S. Tyner. 


Mustarde, J. C. Reconstruction of the 
grossly contracted socket. Tr. Ophth. Soc. 


ARSTRACTS 


U. Kingdom. 76 :297-309, 1956. 


The problems of contracted sockets can- 
not be underrated and the author gives 
some hints for enlarging them and for 
the care necessary to prevent entropion 
and ectropion. (8 figures) 

Beulah Cushman. 


Nover, A., Josten, K. and Zielinski, H. 
W. The range through which an eye can 
be pressed back into its orbit. Arch. f. 
Ophth. 159 :233-245, 1957. 


A statistical evaluation of a number of 
factors was based on concurrent measure- 
ment of 727 eyes with the piezometer of 
Jaeger and the exophthalmometer. The 
amount which an eye could be pushed 
back was less than normal in eyes with 
myopia or ocular tension greater than 60 
mm. Hg and greater than normal with 
hyperopia and phthisis bulbi. The authors 
also call attention to a relationship be- 
tween exophthalmometry and piezometry. 
(7 figures, 22 references) 

F. H. Haessler. 


Spanyol, V. The treatment of orbital 
hemangiomas by aspiration. Klin. 
Monatsbl. f. Augenh. 131 :448-451, 1957. 

In two children puncture and, when 
necessary, repeated aspirations of this or- 
bital tumor led to a considerable reduction 
of the exophthalmus. (1 reference) 

Frederick C. Blodi. 


15 
EYELIDS, LACRIMAL APPARATUS 


Bennett, J. E. and Bailey, A. L. A 
surgical approach to total xerophthalmia. 
A.M.A. Arch. Ophth. 58 :367-371, Sept., 
1957. 


The successful transplantation of the 
parotid duct into the conjunctival sac is 
reported in four dogs. The authors quote 
the favorable results in man reported in 
the Chinese and Russian literature. (4 fig- 
ures, | table, 11 references) G. S. Tyner. 
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Calmettes, L. Deodati, F. and Daraux, 
H. Congenital dyskeratosis with atresia of 
the puncta. Arch. d’opht. 17 :250-255, 1957. 


The authors add a case description to 
the ten already published of this rare dis- 
ease, congenital dyskeratosis, also known 
as the disease of Zinsser, Engman, and 
Cole, the dermatologists who originally 
described it. The essential features con- 
sist of a reticular pigmentation of the 
skin, a dystrophy of the nails, and muco- 
cutaneous disturbances of the various ori- 
fices of the body. The authors note that all 
cases have been in males and that in three 
instances the affection has occurred in 
brothers. There has been no other evi- 
dence of an heredity factor, however. The 
age of onset has been between 5 and 12 
years, infancy in all cases having been 
normal, They note that dystrophy of the 
nails has been an invariable feature, and 
that leucoplasia and atresia of the puncta 
have occurred regularly. Among the eye 
signs noted in addition to those affecting 
the lacrimal apparatus have been conjunc- 
tival vesicles and bullae and a special pig- 
mentation of the fundus. The authors note 
the resemblance of congenital dyskera- 
tosis to Darier’s disease, to congenital 
poikilodermia of Thomson, and to the 
atrophic vascular poikilodermia of Jacobi. 
(6 figures, 21 references) P. Thygeson. 


Guenther, G. Reoperation after dac- 
ryocystorhinostomy. Klin. Monatsbl. f. 
Augenh. 131 :343-350, 1957. 


Six operations are reported. The cause 
of failure was too small a bony window 
in five patients and a faulty position of the 
window in the sixth, (12 references) 

Frederick C. Blodi. 


Valentin-Gamazo, Ignacio. Blepharo- 
plasty for carcinoma of the lower lid. 
Arch. Soc. oftal, hispano-am. 17:1112- 
1121, Sept., 1957. 


The author reports a case of carcinoma 
of the inner angle of the right lower lid 
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in a man 50 years old. The tumor was 
extirpated and the defect repaired by 
utilizing a sliding flap from the cheek. 
The author urges that the clinical classifi- 
cation of these neoplasms should be 
based not on their histologic morphology, 
but on the extent of their invasion of the 
tissues. He is in favor of adopting Krei- 
big’s classification. He urges that surgery 
be accepted as the procedure of choice, 
with irradiation as a postoperative ad- 
junct, when indicated. He also urges a 
systematic follow-up for life of all patients 
treated for malignancy of the lids. (6 fig- 
ures, 13 references) Ray K. Daily. 


Weber, Joachim. A modification of the 
Friedenwald-Guyton ptosis operation. 
Klin. Monatsbl. f. Augenh. 131:407-409, 
1957. 


In order to avoid the nasal notch a 
second suture is added. This suture goes 
subcutaneously from the center of the 
lid margin to the center of the brow. It 
is removed after seven days. (5 figures, 
5 references) Frederick C. Blodi. 


16 
TUMORS 


Gasteiger, H. and Nonnenmacher, H. 
Misdiagnosis of malignant intraocular 
tumors. Klin. Monatsbl. f. Augenh. 131: 
293-304, 1957. 


Three patients with choroidal melanoma 
are discussed, in whom the diagnosis 
could only be made after prolonged ob- 
servation. Transillumination was usually 
misleading. In one patient the subretinal 
fluid was aspirated and its histologic ex- 
amination did not reveal any tumor cells. 
Traumatic hemorrhage, Coats’ disease and 
inflammatory retinitis were the original 
diagnoses. 

In two children with retinoblastoma 
(eight and nine years old) enucleation 
was done only after months of evaluation. 
In the first child a diagnosis as Coats’ 
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disease was made though two of her un- 
cles and all her four siblings had retino- 
blastoma. The other child presented the 
clinical picture of secondary glaucoma. 
(8 figures, 1 reference) 

Frederick C. Blodi. 


Pfanz, Waldemar. Lymphatic tumors 
of the eye. Klin. Monatsbl. f. Augenh. 
131 :439-447, 1957. 


Seven patients are described. In four of 
them the tumor was orbital. In one pa- 
tient the tumor arose in the lid and the 
two other patients had conjunctival 
tumors. In two patients with orbital re- 
ticulum-cell lymphoma exenteration was 
done. One patient died, the others im- 
proved on X-radiation. (6 figures, 19 ref- 
erences) Frederick C. Blodi. 


17 
INJURIES 


Cunha, S. L. Ocular burns from patho- 
genic acids and alkalies and their treat- 
ment. Arq. brasil. de oftal. 19:276-294, 
1956. 


The importance of chemical burns of 
the eye has been recognized in ophthalmic 
literature since 1813. Credit goes to 
George Beer as one of the foremost au- 
thors on the subject. It has been recog- 
nized that alkalies, of the two, produce the 
most serious lesions in the eye. Burns oc- 
cur often in peacetime, but are especially 
frequent in wartime, because of the use 
of chemicals in the manufacture of muni- 
tions and as weapons. 

The corneal epithelium acts as a barrier 
to the deep penetration of acids. After 
destruction of the epithelium, the acid 
penetrates the stroma, forming an insolu- 
ble protein. The chemical action of an acid 
is instantaneous and the protein affinity 
of its anion determines the degree of re- 
sultant injury. Among those with a high 
affinity for protein are trichloracetic, sul- 
fosalycilic, picric, and tannic acids. The 
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destructive process occurs in two stages, 
one of coagulation (denaturation) of the 
protein, and the other the formation of a 
coagulum by flocculation of the denatured 
molecules. The former is a chemical reac- 
tion of hydrolysis and is reversible, while 
the latter is a physical reaction and is ir- 
reversible. Vascular response to acids is 
intense, but only few inflammatory cells 
appear. Late relapses are rare. 

All alkali burns have common features 
in that the lesion tends to progress in 
severity and late complications are fre- 
quent. Saponification of the fat in the cor- 
neal epithelium permits deep penetration 
of the chemical, with the formation of 
soluble proteins which do not impede fur- 
ther penetration of the caustic. The endo- 
thelium may be destroyed and the anterior 
chamber invaded with subsequent irido- 
cyclitis, capsular cataract and secondary 
glaucoma. 

It is postulated that there are three 
actions of an alkali upon the eye—produc- 
tion of heat, dehydration by a hygroscopic 
effect and a direct action upon corneal 
elements. In the latter category are loss of 
transparency of collagen, loss of mucoid, 
disappearance of cellular elements, forma- 
tion of toxic hydrolysates, and vascular 
necrosis of limbal vessels. Other impor- 
tant factors in determining the degree of 
injury are the duration of exposure or 
contact, the pH of the caustic and the 
velocity of penetration through the tis- 
sues. 

Immediate treatment consists in copi- 
ous irrigation with running water. Neu- 
tralizing agents are condemned in most 
instances. Solid particles (lime) should 
be removed. The eye should be examined 
by a specialist, with fluorescein instilled 
and followed by irrigation with saline 
solution. The conjunctival fornices should 
be inspected, and any adherent particles 
which cannot be removed should be cov- 
ered with oil or glycerin. The role of 
paracentesis in caustic burns is mentioned 
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as being helpful when the penetration has 
been rapid. Contaminated or necrotic tis- 
sue is excised. Toxic hydrolysates are re- 
moved from the subconjunctival space by 
excising necrotic tissue and covering the 
defect with a graft which may be labial 
mucosa, amniotic membrane, or animal 
conjunctiva. 

Subsequent therapy consists of the use 
of antibiotics to combat secondary infec- 
tion, mydriatics, medication to maintain 
vascular efficiency (vasodilators), corti- 
sone and ACTH. The administration of 
sulfhydryl and antihistamines has been 
recommended by several authors. Sym- 
blepharon should be avoided as much as 
possible by breaking adhesions with a 
glass rod, the insertion of conformers or 
contact lenses and the local administra- 
tion of cortisone. Corneal opacities have 
been treated with a variety of agents, and 
may require keratoplasty. Vascularity 
may be treated by diathermy application 
or Beta radiation, and severe glaucoma 
may require enucleation for relief of pain. 
(86 references) James W. Brennan. 


Landolt, E. A case of fat embolism in 
the eye. Klin. Monatsbl. f. Augenh. 131: 
538-540, 1957. 

A 29-year-old man died nine days after 
a serious accident. Retinal hemorrhages 
and white patches were seen ophthal- 
moscopically one day before his death. 
Fat was found in the retina (flat sections), 
choroid, sclera, ciliary body and optic 
nerve. (3 figures, 4 references) 

Frederick C. Blodi. 


May, W. Intra-ocular fragment of 
aluminum alloy tolerated for 12 years. 
Brit. J. Ophth. 41 :574-575, Sept., 1957. 

In 1944 a young man was struck in the 
face by a blast of metallic particles; 
cataract in one eye resulted in loss of 
vision after cataract extraction. The eye 
remained quiet for 12 years and was seen 
again for an unrelated complaint. A for- 


eign body was found in the anterior cham- 
ber, resting on the iris. It was removed 
by keratome incision and found to be an 
alloy of aluminum which had apparently 
been well tolerated through the years. 
(1 figure, 1 reference) Morris Kaplan. 


Neubauer, Hellmut. Traumatic chorio- 
retinopathy with sector-shaped field de- 
fect. Klin. Monatsbl. f. Augenh. 131 :487- 
500, 1957. 

Three patients are described in whom a 
blunt injury caused a choroidal atrophy 
above the disc and a defect in the lower 
field. It is assumed that this disturbance 
is due to a lesion in one of the posterior 
ciliary arteries which may be damaged 
when the eye is forcefully elevated (Bell’s 
phenomenon) and struck from in front. 


(5 figures, 12 references) 
Frederick C. Blodi. 


Planten, J. T. Intraocular foreign body. 
Ophthalmologica 133 :432-433, June, 1957. 

In a case of perforating injury and re- 
tention of a piece of steel in the vitreous, 
the gradual development of siderosis is 
described in detail. Presented at the 136th 
meeting of the Dutch Ophthalmological 
Society the case gave rise to an extensive 
discussion which brought out the advan- 
tages of small, easily manageable magnets 
over the giant magnet and the more favor- 
able prognosis in cases of retained foreign 
bodies consisting of stainless steel. 

Peter C. Kronfeld. 


18 
SYSTEMIC DISEASE AND PARASITES 


Alaerts, L. and Sloane, J. Ocular com- 
plications of diabetes. Bull. Soc. belge 
d’opht. 115 :162-183, 1957. 

In this instructive report the ocular 
complications of diabetes are divided into 
two groups. The pathologic changes of the 
aqueous, the pigment epithelium of the 
iris, the lens and various neuropathies 
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are ascribed to toxic causes, and abnor- 
malities of the iris stroma and the retina 
are identified with vascular disease. The 
variations in the composition of the 
aqueous, the clinical appearance of pig- 
ment scattering and the difficulties in the 
evaluation of lens opacities and refrac- 
tive changes are described. It is empha- 
sized that diseases of the optic nerve and 
the cranial nerves are relatively rare and 
not especially characteristic in their symp- 
tomatology. 

Diabetic iridopathy, iritis in diabetes, 
diabetic rubeosis of the iris and post- 
hemorrhagic rubeosis and the criteria of 
importance in their differential diagnosis 
are discussed. The vascular phenomena of 
the retina are evaluated in relation to 
length of illness, simultaneous hyperten- 
sion, glomerulosclerosis and sudden or 
gradual variations in the individual re- 
sponse to insulin. The retinal lesions are 
often independant of the stage of the dia- 
betes ; nevertheless minimal abnormalities 
undoubtedly are the first signs of a threat- 
ening decompensation, Aneurysms and 
small hard exudates are thought to be 
independent of hypertension and general 
sclerosis. They may follow any local or 
general primary or secondary capillar- 
opathy. (17 references) 

Alice R. Deutsch. 


Appelmans, M., Doyen and Walgra- 
vens. Insulin-resistant para-diabetes asso- 
ciated with acromegaly, cataract and 
retinitis. Bull. Soc. belge d’opht. 115 :260- 
267, 1957. 

The ocular complications of paradia- 
betes and diabetes mellitus were compared 
while studying two patients with acro- 
megaly, insulin-resistant hyperglycemia, 
cataract and retinitis. Both patients had 
had X-ray treatment during the early 
years of the disease because of severe 
headaches. The sella was found to be en- 
larged. Nevertheless the chiasm was not 
affected. Glucose tolerance was decreased 
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in both patients. The hyperglycemia did 
not improve with the administration of in- 
sulin. The lens opacities were uncharac- 
teristic posterior cortical cupuliform cat- 
aracts and could have been the result of 
the metabolic disturbances or the X-ray 
treatment or both. The retinal changes re- 
sembled diabetic retinopathy. One of the 
patients had an enlargement of the lacri- 
mal and salivary glands, the other had a 
hypertrophy of the thyroid with exoph- 
thalmos. The prognosis of paradiabetes is 
in general poor for preservation of vision 
and duration of life. Only a few paradia- 
betics lived to be 60 years old whereas 
diabetics often reach an age of 70 years 
or more. 

Acromegaly was described for the first 
time by Pierre Marie in 1886 and the ab- 
normality was ascribed to an abnormal 
function of the anterior lobe of the pitui- 
tary which secretes the growth hormone. 
This hormone has an antagonistic effect 
on insulin by stimulating the alpha cells 
of the pancreas and by causing oversecre- 
tion of glucagon, The surgical removal of 
the anterior lobe of the pituitary or its 
destruction by other means could even- 
tually alleviate hyperglycemia, acromeg- 
aly and the sequelae of hyperglycemia and 
may be considered the future treatment of 
choice. (20 references) 

Alice R. Deutsch. 


Boulin, R., Dollfus, M. A., Lebouch- 
Virgier, L. and Lebanc, R. Sequelae of 
thrombosis of the cavernous sinus in two 
cases of diabetes. Bull. Soc. belge d’opht. 
115 :228-234, 1957. 

The concomitant use of antibiotics and 
anticoagulants has had a favorable influ- 
ence on the course of thrombophlebitis of 
the cavernous sinus, at least in most cases. 
Nevertheless the prognosis of this disease 
remains serious especially if it develops in 
diabetic individuals. 

Two case histories are reviewed. Both 
patients were women, about 50 years old, 
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with diabetes of long standing, insuffi- 
ciently treated. A minimal nasopharyn- 
geal infection led to a thrombophlebitis of 
the cavernous sinus in spite of adequate 
antibiotic and anticoagulant treatment. 
In the first case a monocular throm- 
bosis of the ophthalmic artery caused 
embolism of the homolateral central 
retinal artery and an insidious ostei- 
tis of the nose, still active after many 
months. In the second case hematuria ne- 
cessitated interruption of the heparin 
treatment in spite of the presence of a 
thrombosis of the internal carotid with 
hemiplegia. Local complications were 
panophthalmitis and necrosis of the nasal 
orbital wall with sequestration. There was 
also a steady rise in insulin requirements. 
Among 20 cases of thrombophlebitis 
treated during the last ten years two 
deaths occurred. One of these patients was 
a diabetic. The cause of death was a tem- 
poral lobe abscess which developed in 
spite of antibiotics and anticoagulants. 
The prognosis of cavernous sinus throm- 
bosis (phlebitis) always should be guard- 
ed. (5 references) Alice R. Deutsch. 


Dollfus, A. and Haye, C. A survey of 
360 juvenile diabetics (under 30 years of 
age). Bull. Soc. belge d’opht. 115 :184-189, 
1957. 

The case histories of all diabetics ex- 
amined at the eye department of the 
Hospital de la Pitié during the last ten 
years have been reviewed. Among more 
than 2,500 patients 360 were found to be 
under 30 years old and to have known 
about their disease for about 10 years. 
Seventy-eight of these patients showed 
abnormal eye conditions (21.6 percent). 
A distinct proportionate increase relative 
to the duration of the diabetes was found. 
Among the diabetics of 10 years’ standing 
ocular abnormalities were found in 50 per- 
cent. After 18 years of diabetes eye dis- 
eases were seen in 90 percent of the pa- 
tients. Alice R. Deutsch. 
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Evans, A. D., Pallis, C. A. and Spillane, 
J. D. Involvement of the nervous system 
in Behcet’s syndrome. Lancet 273 :349-353, 
Aug. 24, 1957. 


The prognosis in Behget’s syndrome is 
relatively benign except for the loss of 
vision that results from the recurrent 
keratoconjunctivitis. When the central 
nervous system is invoived, the mortality 
is close to 50 percent and there is a dis- 
crepancy between the serious outcome of 
the disease and the demonstrable neuro- 
pathological findings. Attempts to trans- 
mit the virus to mice, guinea pigs and rab- 
bits by the intracerebral, intramuscular, 
and intraperitoneal routes have failed. (3 
figures, 20 references. 

Irwin E. Gaynon. 


Favory, A. and Lagroulet, J. Optic 
atrophy and diseases of the retina in ocu- 
lar onchocercosis. Bull. et mém. Soc. 
frang. d’opht. 69 :392-407, May, 1956. 


Onchocercosis presents a real health 
problem in extended regions of Africa and 
America. Nevertheless histopathologic 
studies have been made only rarely. The 
present study not only gives a detailed 
clinical description of a severe case of 
ocular onchocercosis but also constitutes 
the most complete pertinent histopatho- 
logic collection. Severe vascular changes 
were found in the region of the limbus, 
the retina, the choroid and the optic nerve. 
Living microfilaria were never observed 
on biomicroscopic examinations but dis- 
integration products of microfilaria were 
seen in diseased corneas. Released toxic 
substances with a special affinity for the 
vascular system of the eye were consid- 
ered to be a possible cause of the severe 
degenerative ocular lesions. The chorio- 
retinal changes resemble those of trypano- 
somiasis; the disease of the optic nerve 
is similar to optic nerve lesions in arsenic 
poisoning and sleeping sickness. It seems 
interesting that living microfilaria were 
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found in tissues without any inflammatory 
or degenerative reactions. (9 figures) 
Alice R. Deutsch. 


Fischer, Franz. The retinopathy of the 
young diabetic (under 40 years of age). 
Arch. f. Ophth. 159 :246-256, 1957. 

After a historical summary the author 
reports his findings in 61 diabetic patients 
between the ages of 14 and 39 years. 
There were very few less than 19 years 
old but then the incidence rises quickly. 
At all ages the clinical picture is domi- 
nated by three characteristics: 1. duration 
of the diabetes longer than 10 years, 2. 
arterial hypertension, and 3. a nephrop- 
athy, particularly the Kimmelstiel-Wil- 
son lesion. The retinopathy is character- 
ized by the same variations as that of 
the older diabetic. The hypertension and 
nephropathy as well as the retinopathy 
are all an expression of the specifically 
diabetic angiopathy. (90 references) 

F. H. Haessler. 


Mackie, E. G. Paget’s disease and the 
eye. Tr. Ophth. Soc. U. Kingdom 76 :267- 
282, 1956. 


The author emphasizes the relation of 
Paget’s disease to loss of visual function 
in the aged. In many aged men it can be 
shown that osteoclastic osteoblastic ele- 
ments are at work to distort bony struc- 
ture. Paget’s disease is found in three per- 
cent of all autopsies of subjects over the 
age of 40 years; the greatest incidence is 
in the lumbosacral and pelvic regions, and 
in the vertebrae and head in 50 and 28 
percent respectively. The softening, dis- 
tortion and remineralization with per- 
manency of abnormal shape which afflicts 
long bones affects the head also with 
consequent osteoporosis or mushrooming 
of the skull and invagination of its base. 
Exudative macular disease, angioid 


streaks and senile macular degeneration 
are strikingly related to osteitis defor- 
mans. 
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The vascular character of the ocular 
complications in the aged is well known, 
as is the elevation of phosphatase in 
Paget’s disease. Reis pointed out in 1915 
that phosphatase in tissues where infiltra- 
tion occurs is two to four times as active 
in the choroid as in the kidney. He also 
showed that the enzyme is located in the 
vascular endothelium in the retina and 
in the whole uveal membrane. The author 
points out that elderly people with Paget's 
disease may escape specific retinal dam- 
age yet may experience the ordinary fun- 
dus deterioration of their age and degree 
of sclerosis. However, if the circulation is 
sufficiently impaired a disciform or Ju- 
nius-Kuhnt lesion may develop. (6 figures, 
1 table) Beulah Cushman. 


Newell, Frank W. Nevoxanthoendothe- 
lioma with ocular involvement. A.M.A. 
Arch. Ophth. 58 :321-327, Sept., 1957. 

Nevoxanthoendothelioma is a compara- 
tively uncommon benign skin disease of 
infants in which discrete bright-orange 
nodules appear in the skin. Two case re- 
ports are given of ten months and two 
months old infants in which histologic 
study of tissue from the eye showed histio- 
cytosis. One infant had glaucoma and the 
other a spontaneous anterior chamber 
hemorrhage. (5 figures, 9 references) 

G. S. Tyner. 


Palich-Szanto, O. and Bikich, G. The 
diabetic vascular diseases of the eye. Oph- 
thalmologica 133:109-118, Feb., 1957. 

This search for characteristic clinical 
features of diabetes with retinopathy 
again reveals the significance of the dura- 
tion of the disease, of the degree of con- 
trol and a possible sex factor, women 
being more frequently affected than men. 
(2 tables, 18 references) 

Peter C. Kronfeld. 


Pimentel, P. C. and Pereira Machade, 
R. Incidence of ocular manifestations of 
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tropical diseases in the State of Rio de 
Janeiro and Espirito Santo. Arq. brasil. 
de oftal. 19 :295-298, 1956. 

In this article various tropical diseases 
with ocular complications are listed which 
have been observed in these two states of 
Brazil. James W. Brennan. 


Rodenhaeuser, Joe Henry. Pigmenta- 
tion of the eye in alkaptonuria. Klin. 
Monatsbl. f. Augenh. 113 :202-215, 1957. 

Report of a case of ocular pigmentation 
in each eye of a 6l-year-old man is re- 
ported. Biopsy was obtained from the con- 
junctiva and the pigment appeared yel- 
low-brown in hematoxylin and eosine. 
The author believes that ascorbic acid 
normally prevents the precipitation of 
alkaptonic pigments into the tissues. In- 
vitro experiments corroborate this as- 
sumption. The pigment appears in the 
eye only in those places which contain 
little ascorbic acid (pinguecula, sclera, 
cornea). (5 figures, 33 references) 

Frederick C. Blodi. 


Rodger, F. C. Acute ocular onchocer- 
ciasis and its treatment. Brit. J. Ophth. 
41 :544-557, Sept., 1957. 

In Africa onchocerciasis is seen rather 
commonly in various manifestations but 
most frequently as a limbitis, a sclerosing 
scleritis, an anterior uveitis or as a pos- 
terior exudative uveitis. Basically the 
African eye differs from the European eye 
in the frequency and density of patches of 
pigment both within and without the eye 
and of the frequency of pingueculae. Lim- 
bitis is quite commonly seen and is the re- 
sult of invasion of the conjunctival space 
by microfilariae. It is relatively mild but 
may progress to a sclerosing keratitis with 
a characteristic pannus formation result- 
ing in complete vascularization of the cor- 
nea. The uveitis is typical of a granuloma- 
tous infection ; copious exudation with the 
organisms fills the pupillary space. The 
posterior infection is longlasting and very 
destructive of the posterior uvea. Treat- 
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ment consists of an initial intravenous 
injection of 10 million units of T.A.B. 
vaccine followed by 10 gm. of diethyl- 
carbamazine orally. This is quite effective 
and particularly so in the acute stages. 
(9 figures, 1 table, 8 references) 

Morris Kaplan. 


Vellieux, M., Rit, J. and LeBreton 
Oliveau, G. Reflections on African ocular 
onchocercosis. Ann. d’ocul. 190 :576-586, 
Aug., 1957. 

The authors report their observations 
on 540 cases of ocular onchocercosis seen 
at the Institute for Tropical Ophthal- 
mology in French West Africa. In con- 
trast to other filariases, Onchocerca volvu- 
lus seems to have a predilection for ocular 
tissues. It is felt that there are many 
“healthy” carriers of microfilaria but that 
the full clinical picture is seen only in 
natives with marked malnutrition and 
avitaminosis. 

The clinical signs of this disease are 
reviewed. The authors emphasize that the 
secondary glaucoma that develops is very 
difficult to control and fistulizing opera- 
tions have been notoriously unsuccessful. 
At present a two-fold attack is being made 
on this disease. Local waterways are being 
treated with lindane products to destroy 
the insect vectors and the patients are 
given Notezine (a piperazine derivative) 
which is filariocidal and morany] (a ureide 
complex) which acts on the adult en- 
cysted forms. Spectacular though the re- 
sults may be in some cases the authors 
emphasize that there are many resistant 
cases and the final word on therapy has 
yet to be written. David Shoch. 


Zanen, J., Szuchs, S. and Pirart, J. 
Chromatic and achromatic thresholds in 
diabetes. Bull. Soc. belge d’opht. 115 :210- 
219, 1957. 

The present study involves the accurate 
measurement of the color thresholds of 
the foveal area. The scotometer presented 
before the French Ophthalmological So- 
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ciety in 1955 was the instrument of choice. 
The absolute and chromatic thresholds 
corresponding to wavelengths of 423, 495, 
515, 591, 643 and 698 millimicrons were 
investigated. The subjective response of 
the individual patient was more or less 
hesitant because of the difficulties in exact 
color recognition on the borderlines. 
Eleven patients with diabetes and one 
with bronze diabetes (hemochromatosis) 
were examined. The central color scotoma 
supposedly characteristic for diabetes was 
only found in the bronze diabetic, but 
there was rather a general elevation of 
the achromatic thresholds of central vis- 
ion, serving as evidence of a certain deficit 
of color vision in the diabetic. However, 
the elevations were not as prounounced as 
in patients with congenital protanopsias. 
(6 figures) Alice R. Deutsch. 


19 
CONGENITAL DEFORMITIES, HEREDITY 


Badtke, G. The histologic picture of a 
microphthalmic eve in dyscranio-pygo- 
phalangia. Klin. Monatsbl. f. Augenh. 131: 
313-325, 1957. 

This stillborn male infant had numer- 
ous anomalies of the skull, the lumbar 
part of the vertebral column, the extrem- 
ities, the testes, the colon and other 
structures. The eyes were small with 
retinal colobomas, rosettes, persistence of 
hyaloid vessels and pupillary membranes, 
aniridia and defects in Descemet’s mem- 
brane. The author believes that the 
anomalies of the neuroectoderm are the 
primary lesion which induce secondary 
mesodermal defects, such as aniridia. (9 
figures, 12 references) 

Frederick C. Blodi. 


Cassady, J. R. and Light, A. Familial 
persistent pupillary membranes. A.M.A. 
Arch. Ophth. 58 :438-448, Sept., 1957. 

Stahli is quoted as saying that the in- 
cidence of persistent pupillary membrane 
is 30.6 percent. As an example of a heredi- 
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tary tendency, 18 members of four genera- 
tions of a family are described, showing 
pupillary membrane remnants as the pri- 
mary abnormality in 11 subjects, con- 
genital cataracts in four and enlarged 
corneas in three. The authors suggest an 
explanation of the relationship of both the 
cataracts and the large corneas to the 
abnormality of the iris. (21 figures, 13 ref- 
erences) G. S. Tyner. 


Joseph, Ruby. A pedigree of anophthal- 
mos. Brit. J. Ophth. 41:541-543, Sept., 
1957. 

A nine-months-old infant was found to 
have bilateral anophthalmos but seemed 
to be otherwise normal. Two brothers who 
had died in infancy were similarly 
affected. No other similar picture in 
family tree could be found indicating this 
to be a recessive characteristic. A family 
tree of four generations is presented. 
(1 figure, 6 references) Morris Kaplan. 


Joseph, Ruby. Congenital total cata- 
ract—possibly recessive. Brit. J. Ophth. 
41 :444-445, July, 1957. 

Two sisters, aged 13 and nine years, 
had total congenital cataract and it is 
possible that a brother who died at one 
year of age was similarly affected. No 
other members of the family for two gen- 
erations were so affected so that it was 
assumed that the pattern of inheritance 
was recessive. (1 figure, 1 reference) 

Morris Kaplan. 


Shepkalova, V. Congenital melanosis of 
the eye. Vestnik oftal. 5 :29-37, Sept.-Oct., 
1957. 

In this detailed review of the literature 
on the origin of the clinical features of 
congenital melanosis of the eyeball, the 
importance of the differential diagnosis is 
stressed. Pigmentation of the sclera is ob- 
served in ochronosis, a severe disorder of 
the general protein metabolism in which 
there is an abnormal dark pigmentation of 
the cartilages, ligaments and fibrous tis- 
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sues, and a dark color of the urine. Some 
eyes have been enucleated in ochronosis 
because malignant melanoma was sus- 
pected. 

Congenital melanosis of the eye is met 
with mostly in dark-skinned people; it is 
usually unilateral. The pathologic picture 
of the sclera shows an accumulation of 
chromatophores, the cytoplasm being 
filled with melanin in all layers of the 
sclera. A male patient is described who 
had congenital melanosis of the right eye 
and in whom a malignant melanoma de- 
veloped at the age of 24 years. Another 
patient had a periscleral melanoma in an 
eye with congenital melanosis. Pathologic 
findings are described in detail. A primary 
melanoma in the outer layers of the sclera 
and episclera is very rare. Out of 360 pa- 
tients with malignant melanomas only 
two occurred in an eye with congenital 
melanosis. (5 figures in color) 


Olga Sitchevska. 


Wagner, Gunter. Eye findings in pre- 
mature children. Klin. Monatsbl. f. 
Augenh. 131 :326-334, 1957. 

The author examined 104 prematurely 
born children (birth weight between 1020 
and 2500 gm.) at an age of three to five 
years. Four children, all girls, had severe 
defects (microphthalmus, lens luxation, 
RLF, buphthalmus). Three children, all 
girls, had hyperopia of more than 5 diop- 
ters, and 21 children had myopia of more 
than 3 diopters. (6 tables, 4 references) 

Frederick C. Blodi. 


20 
HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 

Magitot, A. Fiftieth anniversary. The 
service of Dr. V. Morax at the Hospital 
Lariboisiere. Ann. d’ocul. 190:474-490, 
July, 1957. 

The first true service of ophthalmology 
at a hospital in France was apparently 


organized by Dr. Morax fifty years ago. 
This is a lively account of the develop- 
ment both of the man and the service. Dr. 
Morax is known chiefly for his interest in 
external infections of the eye and it is 
interesting to read that originally patients 
were divided into two groups: those with 
white eyes and those with red eyes. The 
former were sent to the refraction clinic, 
the latter to the laboratory for infectious 
diseases of the eye. A formidable photo- 
graph of Dr. Morax is shown in the article 
as well as three sketches of the floor plan 
of the eye service. (4 figures) 
David Shoch. 


Talkovsky, S. Ophthalmologists in 
U.S.S.R. for 40 years. Vestnik oftal. 5: 
16-20, Sept.-Oct., 1957. 

The number of ophthalmologists in the 
U.S.S.R. increased in this proportion: in 
1913, there were 300 oculists, 2,000 beds 
and 10 medical schools. In 1955, there 
were 7,285 oculists, 21,268 beds and 68 
medical institutes with eye hospitals. The 
problem of training ophthalmologists is 
still a serious one. The best form of pre- 
paring qualified ophthalmologists is the 
three year residency in the institutes 
which trains them for later independent 
work. However, this form of preparation 
produces too few eye specialists. There- 
fore, shorter courses of a few months 
duration dedicated to the actual clinical 
problems of ophthalmology are practiced 
in many medical institutes. The better 
qualified oculists are sent to the periphery 
and less qualified ones are trained instead 
in the larger centers. The medical stu- 
dents are encouraged to select their spe- 
cialty in ophthalmology while still in 
school by developing in them an interest 
in ophthalmology through discussion 
clubs of ophthalmologic problems. The 
need for increasing the number of oph- 
thalmologists to cover the remote regions 
of the U.S.S.R. is still great. 

Olga Sitchevska. 
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Epitep By DoNnaLp J. Lyte, M.D. 
411 Oak Street, Cincinnati 19, Ohio 


News items should reach the editor by the 10th of the month. For adequate publicity, notice of 
postgraduate courses and meetings should be received three months in advance. 


DEATHS 


Prof. Giuseppi Ovio of Rome, Italy, died in 
December, 1957, aged 95 years. His monumental 
history of ophthalmology, published in 1953 (two 
volumes, 2,336 pages), is the most definitive since 
that of Julius Hirschberg. 

Dr. Carl Frederick Breisacher, Charleston, West 
Virginia, died October 16, 1957, aged 46 years. 

Dr. Leon Clinton Combacker, Fergus Falls, Min- 
nesota, died October 1, 1957, aged 74 years. 


ANNOUNCEMENTS 
OPHTHALMOLOGY JUBILEE PROGRAM 

A special one-day scientific program will be pre- 
sented by the Department of Ophthalmology of the 
Saint Louis University School of Medicine Thurs- 
day, March 27th, in honor of the 25th anniversary 
of its main teaching hospital, Firmin Desloge Hos- 
pital, Saint Louis. Ophthalmologists throughout the 
country are especially invited to attend the program 
which will be held in Miller Hall of the hospital. 
There will be no charges. 

Guest speakers will include: Dr. Bernard Becker, 
professor of ophthalmology, Washington Univer- 
sity, “The role of electrotonography in the manage- 
ment of glaucoma”; Dr. V. Everett Kinsey, as- 
sistant director of research, Kresge Eye Institute, 
Detroit, “Lens metabolism in normal and diabetic 
animals”; Dr. Paul A. Chandler, associate pro- 
fessor of clinical ophthalmology, Harvard Univer- 
sity, “Practical considerations in the management 
of narrow-angle glaucoma.” Dr. Elmer J. Ballin- 
tine, senior instructor in ophthalmology, Depart- 
ment of Surgery, Western Reserve University will 
be the guest speaker at the evening dinner meeting 
of the Saint Louis Ophthalmological Society which 
will conclude the session. A fifth guest speaker is 
to be announced. 

Luncheon at Desloge Hospital will be provided 
free of charge. Send reservations to: 

Dr. William H. Vogt, Jr., Chairman 

Desloge Jubilee Committee 

1325 South Grand 

Saint Louis 4, Missouri 


OrTHOPTICS COURSE 


The basic course in orthoptics for technicians, 
sponsored by the American Orthoptic Council, will 
be held in the Department of Ophthalmology, Uni- 
versity Hospital, University of Michigan, from 
June 23rd through August 16th. As usual, there will 
be didactic lectures and practical demonstrations, 
given by an outstanding faculty. 


Additional information as well as application 
blanks may be obtained by writing: 

Dr. John W. Henderson 

Room 6155 

Out-Patient Building 

University Hospital 

Ann Arbor, Michigan 


COURSES IN BASIC OPHTHALMOLOGY 


A comprehensive course in basic ophthalmology 
is offered by Wayne State University Graduate 
College of Medicine in co-operation with the 
Kresge Eye Institute. Set up in its present form 
nine years ago under the direction of Dr. A. D. 
Ruedemann, the course has constantly been im- 
proved and expanded. A new auditorium and a 
teaching laboratory at the Kresge Eye Institute 
have greatly improved facilities for didactic train- 
ing. The roomy, well-equipped eye clinic in the 
Farwell Annex of Receiving Hospital makes possi- 
ble thorough clinical training. 

Prerequisites for the course are an M.D. degree 
from an accredited medical college and one year 
of rotating internship. Classes are held full-time for 
nine months; six mornings a week are taken up by 
lectures, five afternoons by clinics. Subjects covered 
are anatomy, bacteriology, embryology, histology, 
pathology, ophthalmic biochemistry, ophthalmos- 
copy, physiologic optics, refraction, and ocular mo- 
tility. Other related subjects are also briefly sur- 
veyed: such as, nutrition, endocrinology, and so 
forth. The principles of surgery are taught by lec- 
tures and laboratory work on animals’ eyes. Tuition 
is $300.00. 

Five fellowships at Detroit Receiving Hospital 
are available each year. Harper and Wayne County 
General Hospitals send their residents in ophthal- 
mology to Wayne State University Graduate Col- 
lege of Medicine for this training during their first 
year of residency. Tuition for fellows and residents 
in affiliated hospitals is only $100.00. 

Openings are available for the academic year 
1958-59. Classes begin on September 8, 1958. 

Further information may be obtained from: 

Dr. A. D. Ruedemann 

690 Mullett Street 

Detroit 26, Michigan 


TRAVEL FUND AVAILABLE 


The National Institute of Neurological Diseases 
and Blindness announces the establishment of a spe- 
cial travel fund designed to aid younger ophthal- 
mologists and other scientists in ophthalmic teaching 
or research to attend the X VIII International Oph- 
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thalmology Congress in Brussels, September 8th to 
12th. The fund was made possible by a grant from 
the National Advisory Neurological Diseases and 
Blindness Council to a council subcommittee. In 
authorizing the grant, the council noted that “an 
international congress offers enormous value in the 
training and exchange of ideas” among scientific in- 
vestigators. 

The subcommittee asks that all applications for 
aid from the fund be made by letter and addressed 
to Dr. Gordon H. Seger, Chief, Extramural Pro- 
grams, National Institute of Neurological Diseases 
and Blindness, Bethesda, Maryland. The letter of 
application should also provide a brief review of 
the applicant’s educational and occupational back- 
ground and should indicate his major field of in- 
terest. The deadline for receipt of applications is 
March 1, 1958. The council subcommittee will make 
its selections and notify those to be aided by letter 
no later than April 1, 1958. 


OrTHOPTIC COURSE OFFERED 

The Kresge Eye Institute again offers its facili- 
ties for the training of orthoptic technicians. This 
program is open to any young woman over 20 years 
of age, who has successfully completed at least 
two years of college or is a graduate nurse. Good 
health and vision are required of the trainees. 

The course consists of 12 months’ didactic and 
practical training. Didactic training, which is part 
of the basic ophthalmology course for doctors at 
Wayne University Graduate College of Medicine, 
will be given five mornings a week for the first 
semester. Lectures on refraction, retinoscopy, physi- 
ologic optics, perimetry, ocular anatomy, neuro- 
anatomy, and motility are given by members of the 
Kresge Eye Institute staff and professors of Wayne 
State University College of Medicine. 

Practical training must begin in mid-August, one 
month prior to the beginning of the lecture courses. 
This practical training continues for one year, at 
which time students are eligible to take the board 
examinations for certification given by the Ameri- 
can Orthoptic Council orally in August and in 
writing each fall. 

Limited financial assistance is available for some 
students who require it. Requests may be made 
either through Kresge Eye Institute or the Delta 
Gamma Fraternity (Mrs. H. L. Marchant, 4006 
Virgilia, Chevy Chase 15, Maryland). 

For further information write to: 

Dr. A. D. Rudemann 

Kresge Eye Institute 

690 Mullett Street 

Detroit 26, Michigan 


OREGON ACADEMY 

The 17th annual spring convention of the Oregon 
Academy of Ophthalmology and Otolaryngology 
will be held in Portland, Oregon, March 21st 
through 25th. The otolaryngology sessions will be 
held on March 2ist and 22nd. For the ophthal- 
mology sessions, March 24th and 25th, the speakers 
will be: Dr. W. Morton Grant, Boston; Dr. S. 
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Rodman Irvine, Los Angeles; and members of the 
Department of Ophthalmology, University of Ore- 
gon Medical School, headed by Dr. Kenneth C. 
Swan. For further information write : 

Dr. Robert W. Zeller 

603 Mayer Building 

Portland 5, Oregon 


GILL CONGRESS 


The 3lst annual spring congress in ophthal- 
mology, otology, rhinology, laryngoscopy, facio- 
maxillary surgery, bronchoscopy, and esophagos- 
copy will be held at the Gill Memorial Eye, Ear, 
and Throat Hospital and the Elbyrne G. Gill Eye 
and Ear Foundation, Roanoke, Virginia, April 14th 
through 19th. 

Among the guest speakers will be Dr. David B. 
Allman, Atlantic City, president of the American 
Medical Association. Guest speakers in ophthal- 
mology will be: Dr. Roscoe J. Kennedy, Cleveland ; 
Dr. Donald J. Lyle, Cincinnati; Dr. Edward W. D. 
Norton, New York; Dr. Donald M. Shafer, New 
York; Dr. Byron Smith, New York; Dr. Richard 
C. Troutman, New York; Dr. Henry P. Wagener, 
Rochester, Minnesota; and Dr. Lorenz E. Zimmer- 
man, Washington, D.C. 


MISCELLANEOUS 
MINNESOTA CONTINUATION COURSE 


Guest speakers at the continuation course in 
ophthalmology for specialists, University of Minne- 
sota, were Dr. Harold W. Brown, New York; Dr. 
Hermann M. Burian, Iowa City; and Dr. Harold 
G. Scheie, Philadelphia. The course was presented 
under the direction of Dr. Erling W. Hansen, head 
of the Department of Ophthalmology, and the 
faculty included members of the faculty of the 
University of Minnesota Medical School and the 
Mayo Foundation. 


CRUISE AND SCIENTIFIC CONGRESS 


More than 400 physicians and members of their 
families embarked on the Queen of Bermuda in 
New York on February Ist for a two weeks’ com- 
bination cruise and scientific congress sponsored by 
the Pan-American Association of Ophthalmology. 
The program consisted of symposia, workshop ses- 
sions, motion pictures, and visits to medical insti- 
tutions in port cities. 

Dr. John M. McLean, New York, was the leader 
of a symposium on glaucoma; Dr. Walter H. Fink, 
Minneapolis, one on strabismus; Dr. James E. 
Lebensohn, Chicago, one on refraction problems; 
Dr. Conrad Berens, New York, one on the compli- 
cations of cataract surgery; Dr. William L. Bene- 
dict, Rochester, Minnesota, one on lesions of the 
orbit. 

Leaders of the workshop sessions were: Dr. 
Walter S. Atkinson, Watertown, New York, on 
ocular anesthesia; Dr. Elizabeth Constantine, New 
York, on orthoptics; Dr. Henry L. Birge, Hart- 
ford, Connecticut, and Dr. James H. Allen, New 
Orleans, on treatment of ocular infections. 
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Witts Eve Hosprrar 


The 10th annual clinical conference of the staff 
and the Society of Ex-Residents of Wills Eye 
Hospital, Philadelphia, was held on February 20th, 
21th, and 22nd. Wills Eye Hospital is presently 
celebrating the 125th anniversary of its founding. 


Eye-BANK ESTABLISHED 


The Eye-Bank and Sight Conservation Society 
of Virginia has been established at the Elbyrne G. 
Gill Eye and Ear Foundation, 711 South Jefferson 
Street, Roanoke, Virginia, under the sponsorship 
of the Lions Club of Virginia. 


Societies 
OXFORD CONGRESS 


The 43rd annual meeting of the Oxford Ophthal- 
mological Congress will be held at the lecture hall 
of the School of Philosophy, South Parks Road, 
Oxford, England, on July 7th, 8th, and 9th. Regis- 
tration will be on the evening of Sunday, July 6th, 
at Balliol College, Broad Street. On Monday, there 
will be a discussion on “The influence of vascular 
changes in progressive failure of vision.” On Tues- 
day morning, the Doyne Memorial Lecture will be 
delivered by Mr. O. Gayer Morgan of London. The 
subject of the lecture will be “The early clinical 
diagnosis of glaucoma.” On Wednesday morning, 
the discussion will be “The etiology and treatment 
of uveitis.” 

Ophthalmologists not already members of the 
congress who wish to attend the meetings should 
write to: 

Ian C. Fraser 

Honorary Secretary 

21 Dogpole 

Shrewsbury 


CONGRESS OF ALLERGY 


The International Association of Allergology and 
The French Allergy Association will sponsor the IIT 
International Congress of Allergy to be held in 
Paris, France, October 19th through 26th. For 
further information regarding the program and the 
papers to be presented write to: 

Dr. Samuel M. Feinberg 

303 East Chicago Avenue 

Chicago 11, Illinois 


KANSAS CITY SOCIETY 


Guest speaker at the January meeting of the 
Kansas City Society of Ophthalmology and Oto- 
laryngology was Dr. Harold F. Falls, Ann Arbor, 
Michigan. Dr. Falls presented the Curran Lecture. 
His subject was “Developmental anomalies of the 
ocular segment and their significance and manage- 
ment.” Dr. Falls also discussed “Unusual ophthal- 
moscopic changes in diagnostic significance.” Other 
speakers at the ophthalmology session were Dr. 
John Bradford, Dr. Dick Underwood, and Dr. 
Larry Calkins. 


MApbRID SOCIETY 


Newly elected officers of the Ophthalmological 
Society of Madrid are Dr. Marin Amat, president, 
Dr. Tena Ibarra, treasurer, Dr. Arjona, vice-presi- 
dent, Dr. del Rio Cabanas, secretary, and Dr. Leoz 
de la Fuente, director. 


BROOKLYN MEETING 


At the 146th regular meeting of the Brooklyn 
Ophthalmological Society, Dr. John F. Gipner pre- 
sented a paper on “Modern trends in ophthalmic 
surgery,” which was discussed by Dr. Richard C. 
Troutman. Dr. Girolamo Bonaccolto presented a 
motion picture on “Dacryocystorhinostomy.” Offi- 
cers of the society are: Dr. Rodolph M. Cutino, 
president, Dr. Ira W. Mensher, vice-president, Dr. 
Nicholas P. Tantillo, secretary-treasurer, and Dr. 
A. Benedict Rizzuti, associate secretary-treasurer. 


OPHTHALMOLOGIC ALLERGY 


The newly elected officers of the American So- 
ciety of Ophthalmologic and Otolaryngologic Al- 
lergy are: President, Dr. Joseph W. Hampsey, 
Grant Building, Pittsburgh 19, Pennsylvania; 
seccretary-treasurer, Dr. Daniel S. Destio, 121 
South Highland Avenue, Pittsburgh 6, Pennsyl- 
vania. The next meeting of the society will be at 
the Palmer House, Chicago, on October 16th and 
17th. 


COLLEGE OF SURGEONS MEETINGS 
New York 


The New York sectional meeting of the American 
College of Surgeons will be held in New York on 
March 3rd through 6th. The program for ophthal- 
mology includes a symposium on Monday, March 
3rd, from 9:00 a.m. to 12:00 noon, at the Waldorf- 
Astoria Hotel, on “Extraocular muscles.” The sub- 
jects to be discussed and the participants are: A. 
Gerard DeVoe, New York, presiding; “New con- 
cepts of extraocular muscle physiology,” Goodwin 
M. Breinin, New York; “Diagnosis and treatment 
of convergent squint,” Hermann M. Burian, Iowa 
City; “Exotropia: Diagnosis and treatment,” Philip 
Knapp, New York; “Diagnosis and treatment of 
vertical muscle deviation,” Marshall M. Parks, 
Washington, D.C. 

On Tuesday, March 4th, there will be a symposium 
on “Retinal detachment,” from 9:00 a.m. to 12:00 
noon at the Waldorf-Astoria, with John H. Dun- 
nington, New York, presiding. Joseph A. C. Wads- 
worth, New York, will discuss “The physiopathology 
of retinal detachment”; Graham Clark, New York, 
“Selection of operative procedures for retinal de- 
tachment; Charles L. Schepens and Ichiro D. Oka- 
mura, Boston, “The scleral buckling procedures: 
Results”; Donald A. Shafer, New York, “Implan- 
tation of vitreous.” 


Salt Lake City 


The Salt Lake City sectional meeting will be held 
on March 17th through 19th. The following program 
for ophthalmic surgeons has been arranged: 
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“Keratoplasty in treatment of endothelial dystro- 
phy,” Max Fine, San Francisco; “Factors modify- 
ing prognosis in keratoplasty,” Leonard Christensen, 
Portland; “Glaucoma: Medical control measures 
and where effective,” Robert N. Shaffer, San Fran- 
cisco; “Control of too-soft eye following glaucoma 
surgery,” Orwyn H. Ellis, Los Angeles ; “Pathologic 
reasons for failure in glaucoma surgery,” A. Ray 
Irvine, Jr., Los Angeles. 

A. Ray Irvine will be the moderator of a panel 
discussion on “Choice of surgical procedure in glau- 
coma.” The collaborators will be Leonard Christen- 
sen, Max Fine, Orwyn Ellis, and Frank C. Winter, 
Menlo Park. On the panel for the symposium on 
“Choice of procedure in retinal detachment,” will 
be Frank C. Winter, Carroll Weeks, Los Angeles, 
and Daniel G. Vaughn, San Jose. 


New CONFERENCE 

The annual participating conference of the New 
York Society for Clinical Ophthalmology will be 
held on March 28th and 29th at the Waldorf-Astoria 
Hotel. Registrations are still being accepted by Miss 
Gloria Benabe, 737 Park Avenue, New York. The 
fee of $50.00 includes two luncheons. 


New. YorK ALUMNI 

The alumni and staff of The New York Eye and 
Ear Infirmary, 218 Second Avenue, New York, will 
hold their annual spring meeting from April 21st 
through April 24th. In the mornings seminars will 
be held on “Ocular pathology,” “Retinal detachment 
surgery,” “Glaucoma,” “Ocular injuries,” “Cataract 
surgery,” and “Motility.” Clinical courses and 
closed-circuit television programs will be given in 
the afternoons. 


ITEMS 


SEMINAR ON GLAUCOMA 


A seminar on glaucoma with particular emphasis 
on gonioscopy and the study of the anterior angle 
will be given at the Brooklyn Eye and Ear Hospital 
on May 19th, 20th, and 21st. Ample opportunity for 
practical instruction in the use of the gonioprism 
will be given and material from the glaucoma clinic 
will be utilized. 

The course will be given by Dr. Daniel Kravitz, 
assisted by Dr. Mortimer A. Lasky, Dr. A. Benedict 
Rizzuti, Dr. Abner S. Rosenberg, Dr. Nicholas P. 
Tantillo and Dr. Samuel Zane. 

Registration is limited to six (6) ophthalmolo- 
gists only. 

Application and the fee of $50.00 may be ad- 
dressed to: 

Dr. Daniel Kravitz 

Brooklyn Eye and Ear Hosiptal 

29 Greene Avenue 

Brooklyn 38, New York 


PREVENTION OF BLINDNESS MEETING 


The National Society for the Prevention of Blind- 
ness will hold its annual Sight-Saving Conference 
at the Bellevue-Stratford Hotel, Philadelphia, 
March 12th through 14th. 


PERSONALS 


Dr. J. Reimer Wolter, formerly associated with 
the University of Michigan, Ann Arbor, has been 
appointed an “Oberarzt” at the Eye Clinic of the 
University Hospital in Frankfurt am Main, West 
Germany. Dr. Wolter assumed his new duties on 
February Ist. 
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You can be assured that your GUILD OPTICIAN uses only 
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For the GuILD opTicIAN knows that skilled 
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SURGICAL INSTRUMENTS CO., INC. 
520 FIFTH AVENUE, NEW YORK 36, N.Y. 
LONDON ESTABLISHED 1875 


BERENS-TOLMAN BULBAR COMPRESSORS 
(Pat. Applied For) 
FOR EXAMINATION OF GLAUCOMATOUS EYES AND DETECTION OF EARLY GLAUCOMA 


nal pressure will 
cause a substantial 
decrease in intraoc- 
ular pressure. This 
condition is com- 
monly noted in to- 
nometry. In the glau- 


from 
less. The difference is so great that in comparison to the normal eye, glaucoma may often be diagnosed in the early stages. 

The bulbar compression test is particularly important in the intermittent tensions of chronic simple glaucoma. Even if the 
patient is examined during a period of normal tension, the test may detect reduced outflow suggesting glaucoma. 

Dr. Conrad Berens has been investigating the bulbar compression method for several years, using a retinal blood pressure 
instrument adapted to exert pressure on the bulb. The instrument was awkward to use, particularily when it was learned that 
pressure should be exerted simultaneously upon both eyes and that two instruments would have to be used simultaneously. 

We now offer the Berens-Tolman Bulbar Compressors designed for this specific purpose by Chas. P. Tolman and manu- 
factured by Meyrowitz, in which the deficiencies of the former instrument found in several years of use by Dr. Conrad Berens, 
have been overcome. 


Set of two Stainless Steel Compressors in case with instructions $80.00 
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GILL MEMORIAL EYE, EAR AND 
THROAT HOSPITAL 
Announces to the Profession 
THIRTY-FIRST ANNUAL SPRING CONGRESS 
in 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
April 14 through April 19, 1958 


Guest Speckers 


David B. Aliman, M.D., Atlantic City, NJ. 
Edwin N. Broyles, M.D., Baltimore, Md. 
John J. Conley, M.D., New York, N.Y. 
oops Crile, Jr., M.D., Cleveland, Ohio 
Fred W. Dixon, M.D., Cleveland, Ohio 
Leon Goldman, M.D., Cincinnati, Ohio 
Roscoe J. Kennedy, M.D., Cleveland, Ohio 
Perrin H. Long, M.D., Brooklyn, N.Y. 
Donald J. Lyle, M.D., Cincinnati, Ohio 
Sylvester C. Missal, M.D., Cleveland, Ohio 
C. Stewart Nash, M.D., Rochester, N.Y. 
Edward W. D. Norton, M.D., New York, N.Y. 
W. E. Pembleton, M.D., Richmond, Va. 
Winston H. Price, Ph.D., Baltimore, Md. 
Donald M. Shafer, M.D.. New York, N.Y. 
Benjamin H. Shuster, M.D., Philadelphia, Pa. 
Byron Smith, M.D., New York, N.Y. 
Norah duV. Tapley, M.D., New York, N.Y. 
Richard C. Troutman, M.D., Brooklyn, N.Y. 
Henry P. Wagener, M.D., Rochester, Minn. 
James W. Watts, M.D., Washington, D.C. 
Lorenz E. Zimmerman, M.D., Washington, D.C. 


For further information write: 


Superintendent, Post Office Box 1789 
Roanoke, Virginia 
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St. Louls regularly. Serving the Middle West since 1924. 
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Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
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Exclusively Optical 


Urgent Request 


NEW ORLEANS ACADEMY 
OF OPHTHALMOLOGY 

The Uveitis Laboratory, University of Cali- 
The Eighth Annual meeting of the to 
ogy will be held in New Orleans in the made to isolate etiologic agents from these eyes. 
Roosevelt Hotel—February 24-28, on be 
1958, featuring “Symposium on and shipped es Please cond 
Uveitis.” The registration fee of Gndings ey 
$75.00 includes associate membership a 
° A of isolations of organisms and 
in the Academy for the year 1958, as 


sent to the contributor. Credit will be given in 
any resulting publications if desired. 


well as all other features of the con- 


vention. Hotel reservations should be 


made early by writing directly to the 


Telegraph collect if specimen being sent. 


Executive Secretary, P.O. Box 469, Send eyes to Samuel Kimura, M.D., Michael J. 
Hogan, M.D., or Phillips Thygeson, M.D., Uni- 
New Orleans, La. versity of California School of Medicine, Sen 


Francisco 22. 
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UNIVERSITY OF 
MICHIGAN 
MEDICAL SCHOOL 


Postgraduate Conference in 
Ophthalmology 


The annual conference in Ophthalmology 
will be held April 21, 22 and 23, 1958, at 
the Rackham Graduate School Building, 
Ann Arbor, Michigan. 


The conference will be presented by Dr. 
F. Bruce Fralick and Staff, of the Depart- 
ment of Ophthalmology, and the following 
named guest lecturers: 


Dr. Max Chamlin, New York City 
Dr. Paul A. Chandler, Boston 

Dr. S. Rodman Irvine, Los Angeles 
Dr. Henry P. Wagener, Rochester 
Dr. George N. Wise, New York 


Application and the fee of $50 may be ad- 
dressed to the Department of Postgraduate 
Medicine, University Hospital, Ann Arbor, 
Michigan. 


NEW YORK UNIVERSITY- 
BELLEVUE MEDICAL CENTER 
DEPARTMENT OF 
OPHTHALMOLOGY 


announces the establishment of the Daniel 
B. Kirby Fellowship for Research in the 
Ophthalmic Basic Sciences. It is expected 
that candidates will have already demon- 
strated competence in research and that 
they will continue to work on basic prob- 
lems. 


The appointment will be for one year at a 
basic stipend of $7,000, subject to renewal 
for two additional years. 


Laboratory space and facilities will be 
provided. 


Application should be submitted before 
May 1, 1958 to 


The Dean 


New York University 
Bellevue Medical Center 
550 First Avenue 
New York 16, N.Y. 


Basic Course In 
Orthoptics For 


Technicians 


Sponsored by the 
American Orthoptic Council 


June 23 to August 16, 1958 


At the Department of Ophthalmology 
University of Michigan Medical School 
Ann Arbor, Michigan 


Didactic Lectures and Practical 
Demonstrations by 
Outstanding Faculty 

(A limited number of scholarships are available. 
For these write Mrs. H. L. Marchant, 4006 Virgilia, 


Chevy Chase 15, Maryland, the National Scholarship 
Chairman for the Delta Gamma Fraternity.) 


For Applications and further information 
write to 


Joun W. Henperson, M.D. 
Department of Ophthalmology 
University Hospital 
Ann Arbor, Michigan 


It Will Pay You 


to look through the advertising 
pages of this Journal. 


We discriminate as to the quality 
and reliability of the advertising 
accepted for the 


AMERICAN JOURNAL of 
OPHTHALMOLOGY 
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AMERICAN JOURNAL OF OPHTHALMOLOGY XXXVII 


BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 


Annual Subscription $20.00 


OPHTHALMIC LITERATURE 


A comprehensive abstract of 


ophthalmology and cognate literature. 


Six issues and index yearly. 
Annual Subscription $13.50 


Combined annual subscription to British Journal of 
Ophthalmology and Ophthalmic Literature $30.00 


Subscriptions to: 


MepicaL MARKET RESEARCH INC. 
East Washington Square, 
Philadelphia 5, U.S.A. 
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Ophthalmologica 


Journal International d’Ophtalmologie — International 


Journal of Ophthalmology-Zeitschrift fiir Augenheilkunde 
Founded in 1899 by H. Kuhnt and J. von Michel. Continued by C. Behr and J. Meller 


Organ der Schweiz. Ophthalmologischen 


-Organe de la Société Suisse d’Ophtalmologie 


Gesellschaft 
Orgaan van het Nederlandsch Oogheelkundig Gezelschap-Organ for the Netherlands Ophth. Society 
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